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Photocrant Hovey. THE OBELISK OF MONT PELE. 


A Spine Was Forced Up Out of the Volcano to a Height of 5,000 Feet Above the Sea Level.—[See page 407.) 
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STILL ANOTHER RADIUM PUZZLE. 

What is becoming of our science of chemistry? Our 
century-old atomic conceptions have received a rude 
shock: the law of the conservation of energy, to which 
everything in this universe was supposed to be subser- 
vient, is attacked; and now we seem to be reverting to 
the dream of the medieval alchemist—actually thinking 
of the transmutation of metals. 

This, at least, is what we have come to, after the 
announcement made by Sir William Ramsay that 
radium apparently changes to helium. When he com- 
pares the resultant product of radium with helium, Sir 
William Ramsay is sure of his ground; for in conjunc- 
tion with Lord Rayleigh he carried on a series of 
classic experiments which ended in the discovery of 
argon and helium—a discovery which deserves to be 
considered one of the most noteworthy achievements in 
chemical physics of the nineteenth century Sir 
William Ramsay caught the heavy gas which radium 
emanates, @ gas so evanescent that it disappears after 
a time; he found that gradually its spectrum, en 
tirely different from any hitherto recorded, displayed 
the characteristic yellow line of helium Day by day 
the helium line grew brighter In a word, one element 
seemed te have changed to another. It is quite neces- 
sary to know how fast radium is turned into helium. 
As yet little that is definite has been furnished. If 
nothing else occurs but the changing of radium into 
helium, then, Prof. Ramsay figures, it will take 2,000,000 
years to dissolve the gas. 

Are we not perhaps on the verge of some great gen- 
eralization, which will ultimately prove that just as 
we have many kinds of forces, all manifestations of one 
great force, so we may have seventy-odd elements, 
hitherto regarded as simple forms of matter distinct 
from each other, but in reality mere manifestations of 
but one matter? This strange, newly-discovered phe 
nomenon certainly tends to show that one element may 
be changed into another. “What is this?” asked Sir 
William Ramsay, “but an actual case of that transmu 
tation of one element into another in which the an- 
cient alchemists believed when they painfully sought 
to change lead into gold and incidentally founded the 
modern science of chemistry?” 

Clearly, there are more things between heaven and 
earth than are dreamed of in our chemical philosophy. 
~ ee ee -_-—— 

WIND BRACING DURING ERECTION. 

The concurrence of several fatal accidents, due to the 
overturning by wind storms of partly-erected steel 
structural work in bridges and buildings, calls for a 
word of warning on this too-little-understood and too- 
much-neglected subject. We had occasion to draw at- 
tention in these columns, a few years ago, to the com- 
plete collapse of the steel structural work of a whole 
terminal shed on one of the new steamship piers in 
this city, the accident being due entirely io the care- 
lessness or oversight of the superintendent of erection, 
in not placing sufficient temporary wind bracing. To 
the same cause must be attributed the fal! of a trav 
eler on the new Wabash Railroad bridge at Pittsburg, 
in which several tives were lost; the fatal accident on 
the Jersey Central bridge over Newark Bay; the fall 
of a considerable section of structural work on a 
New York warehouse; and the collapse of the steel 
work of a mill that was under construction at Chicago 
The best modern construction in tall buildings makes 
special provision, in the way either of knee bracing 
or lateral ties and struts, for wind pressure; but 
there are scores of buildings put up, in which the skele- 
ton frame has nothing to offer in resistance to wind 
piessure more than the relatively insignificant strength 
of the bolis and rivets with which the columns and 
beams are fastened together. To guard against collapse 
of such buildings during erection, it is customary to 
put in temporary ties of wire cable; and were this pre- 
caution always followed, and did the tying up ad- 


Vance a6 fast as the erection of the © ructural work, 
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fatal accidents would never occur. As it is, the desire 
to make a record on the part of the erecting gang, or 
the carelessness or parsimony of the construction com- 
pany, too often permits the erection to be carried to 
dangerous lengths before wind bracing is put in. If 
the weather is settled and no heavy blow shouid occur 
before a bridge is slung or the masonry of a building 
built in place, there will be no disaster; but too often 
the contractor is caught napping by a summer squall 
or winter gale—and another list of fatalities has to 
be recorded. It would be well for building inspectors 
and railroad engineers to exercise a more searching 
supervision of this most impotant feature in ste¢ 
construction. 
_——_—_—_—_—_—_——_—_3+6+2 
THE SIXTEEN-KNOT SAILING YACHT. 

As an aftermath of the recent yachting season, there 
are two events which have served to stimulate the 
waning interest of yachtsmen in the closing months 
of the year; one is the offer of Emperor William of a 
cup for an ocean race from Sandy Hook to the east 
ward across the Atlantic Ocean, and the other is the 





remarkable speed shown by the latest of the lar 


auxiliary sailing yachts, which are gaining such great 
popularity We refer to the trial trip of the three- 
masted auxiliary schooner yacht “Atlantic,” of which 
we gave an illustrated description in a special issue of 
some twelve months ago. This fine vessel, which meas- 
ures 135 feet on the water line and 185 feet on deck, 
has been built for the express purpose of deep-sea 
cruising, and to this end she has been given the very 
moderate draft for a yacht of this size of 15 feet, and 
has been furnished with steam motive power which, 
on her recent trials, proved capable of driving the boat 
at a speed of 10% knots an hour under steam alone. 
In order to try out her rigging, spars, sails, and ma- 
chinery before the finishing touches were put on, the 
yacht was recently taken out for a cruise on Long 
Island Sound, during which she showed remarkable 
speed, and proved that the claim of her designer that 
she would, under favorable conditions, be capable of 
making 16 knots an hour, was well founded. The run 
in question was made between New London and New- 
port under sail alone. The yacht, after being delayed 
in harbor some little time because the wind outside 
was too severe for a sail-stretching spin, weighed 
anchor at New London, at 7:45 in the morning, to 
find when she was outside that the wind was still 
blowing at 35 miles an hour, with a strength of 40 miles 
in the puffs. As the wind was abeam, and the condi- 
tions favorable for a rapid run, it was decided not to 
return, but to push through under lower sails only; 
and anchor was dropped at Brenton’s Cove, Newport, 
at 10:50 the same morning. The “Atlantic” thus cov- 
ered the distance of 43 knots, from anchorage to an- 
chorage, in three hours and five minutes. The sailing 
time from Race Rock to Watch Hill, a distance of 
9% knots, was exactly thirty-one minutes, which is 
equivalent to a speed of 18 knots per hour. After 
making corrections for a two-knot tide in the yacht’s 
favor, she was found to have been making 16 knots 
an hour, an estimate that agreed very well with the 
ship’s log, according to which she was making 16% 
knots. The tidal conditions, which favored the yacht 
at the start, were against it during the latter part of 
the run; and the calculated rate of speed, after mak 
ing correctidns, works out for 37 knots of the course 
at a trifle over 15 knots an hour. 
- —_—__~<- GS —_____—__— 
AN ELECTROMAGNETIC THEORY OF THE AURORA 
BOREALIS. 

In a paper previously read before the French Acad- 
emy of Sciences, C. H. Nordmann showed by means of 
theoretical considerations that the sun must emit 
Hertzian waves, the intensity of which is a maximum 
in the regions, and at times, of greatest solar activity 
From this proposition an explanation of the solar 
corona and its peculiarities as well as of the spectra of 
comets was derived. In a recent note presented to the 
Academy, the author tries to show that the same ex- 
planation would elucidate the nature of the aurora 
borealis, as well as the origin of the oscillations and 
disturbances of terrestial magnetism Previous inves- 
tigations have shown a close connection between the 
spectrum of the aurora borealis and that of the light 
surrounding the cathode of a tube containing oxygen 
and nitrogen; it is hence inferred that the aurora 
borealis is a cathodical phenomenon occurring in the 
upper exhausted atmosphere. Some special properties 
of the aurora borealis are explained by the well-known 
property of cathode rays to orientate themselves along 
the lines of force of a magnetic field. As regards the 
only difficulty left by the explication, viz., the origin 
of the cathodic phenomena giving rise to the aurora 
borealis, the author is able to resolve this question 
by means of the above proposition. 

Tubes containing sufficiently exhausted gases will, 
as shown by Ebert and Wiedemann’s work, become 
illuminated under the influence of Hertzian waves, the 
luminous phenomena thus produced being accurately 
identical with the cathode phenomena of Geissler 
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tubes. The author therefore thinks aurore boreales 
are caused by cathodical phencmena produced in the 
atmosphere under the action of the Hertzian wave 
emanating from the sun, according to the well-known 
property of these waves. 

On this explanation, the different periods of the 
aurore boreales will easily be accounted for; the fact 
that the greatest frequency of the aurore coincides 
with the greatest frequency of sun spots is due to the 
greater intensity exhibited by the Hertzian wave given 
off from the sun during the maximum of sun spots, 
The undecennial period of the auror® seems to corre- 
spond with the period of synodical rotation of the sun; 
this is accounted for by the fact that the regions of 
maximum activity of the sun performing a complete ro- 
tation in about 26 days, the aurora borealis must of ne- 
cessity possess an identical period. The diurnal period 
of the phenomenon is equally explained by this theory: 
though the maximum production should correspond with 
the maximum of solar radiation in a given point, i. e., to 
the passage of the sun through the meridian, the 
apparent maximum of the aurore cannot be observed 
until in the early hours of the evening, in accordance 
with experimental facts, as the brilliancy of daylight at 
the instant of the rea! maximum will hide the phe 
nomenon. 

The oscillations of the magnetic needle, as is well 
known, exhibit an undecennial period, closely corre- 
sponding to the period of sun spots, like that of aurora 
borealis, It thus seems as though the variation of ter- 
restrial magnetism should be due to the same cause as 
aurore boreales. On the other hand, it is generally 
presumed that the intensity of terrestrial magnetism 
and the variations of this intensity are in close con- 
nection with the general electric current of atmosphere, 
produced mainly in the upper exhausted layers of at- 
mosphere, being relatively conductive, under the in- 
fluence of the unipolar induction of vaporization. Prof. 
Righi has finally shown the conductivity of an ex- 
hausted gas tube to be notably augmented under the 
influence of Hertzian waves. the tube thus behaving 
like a coherer. Now the theory of the author will 
readily account for the undecennial period of terrestrial 
magnetism; at the time of the maximum of the 
spots, the more intense Hertzian waves of the sun will 
give rise to a relatively high diminution in the resis- 
tance of the upper atmosphere, resulting in an increase 
in the intensity of the electric currents of atmosphere, 
and accordingly in an increase in the intensity of ter- 
restrial magnetism. 

The accidental and instantaneous production of 
aurore boreales, as well as the variations in the in- 
tensity of terrestrial magnetism, may equally be ex- 
plained on the theory of the author. Many examples 
are known of magnetic thunder storms attended by 
aurore boreales and coinciding with a violent disturb- 
ance of a solar spot, as detected by means of the spec- 
troscope. The best instance for the truth of this 
theory is, however, derived from the fact observed by 
Young, as far back as 1883, that any considerable dis- 
turbance of the solar surface will be transmitted to 
our terrestrial magnetism with the speed of light. Now 
this is just the velocity of Hertzian waves. 
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ARSENIC IN HENS’ EGGS. 

Since M. Armand Gauthier established the fact that 
arsenic forms one of the elements of living organisms, 
the attention of scientists has been directed toward 
this question. Among the new researches are those 
of M. Gabriel Bertrand, and in a paper lately presented 
to the Academie des Sciences he brings out the fol- 
lowing facts: Following his previous work upon the 





presence of arsenic in the organism, he thinks it logi- 
cal to admit that this element, like sulphur, carbon, 
and phosphorus, is a constant element in the living 
cell. Instead of being localized in certain tissues, as 
Gauthier supposes, it exists, on the contrary, in all 
tissues. If this conclusion is true, and if arsenic is 
an element which is necessary to maintain existence, 
it should be found in the organism at all periods of 
life. in the cells of the embryo as well as those of the 
adult. It should therefore be found in the bird’s egg, 
where the embryo is obliged to accomplis’: all its de 
velopment without taking from the outside the smallest 
part of the arsenic which is needed. Accordingly he 
looked fcr arsenic in the hen’s egg, and succeeded in 
finding it, of course in very minute quantities. The 
eggs were obtained from chickens raised at Paris in an 
inclosed space and fed since they were hatched upon 
wheat and debris of vegetables. Four parts of the eggs 
were observed separately—the shell, the sbell mem- 
brane, white, and yelk. The matter was first dried 
and then attacked by a mixture of nitric and sul- 
phuric acids, which were perfectly pure and did not 
show a trace of arsenic. To detect the arsenic he em 
ployed the usual method of projecting a hydroge® 
flame against a porcelain plate, and found that all the 
parts of the egg contained appreciable quantities of the 
element, but the yolk is by far the richest. Of 1-200th 
milligramme which he finds on an average in a single 
egg, one-half or two-thirds is contained in the yolk. 
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The white has a much less proportion. In spite of its 
small weight, the membrane contains about the same 
quantity and sometimes more than the white. With 
certain eggs it \.as sufficient to treat 0.15 gramme of 
membrane (the amount contained in one egg) to obtain 
a clear arsenic ring. These results, which differ from 
those which have been obtained hitherto, have only 
been made possible by an especially sensitive method 
which he uses. They confirm the existence and the 
probable réle of arsenic in all living cells, and scien- 
tists may be confident in drawing the conclusions 
which follow from such an important fact. 
—>~ 6+ a 
THE HEAVENS IN DECEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 
The most interesting event of the past month, from 
the standpoint of the amateur astronomer, has un- 
doubtedly been the appearance of two large groups of 


sunspots. 

The first of these, which is situated some distance 
north of the sun’s equator, must have originated about 
the end of September, on the far side of the sun, On 
October 4 the sun’s rotation carried it into sight, and 
it was a conspicuous object, visible even to the naked 
eye, until it disappeared behind the western limb two 
weeks later. On October 31 it came round again, and 
on November 3 and 4 it was followed by another new 
group of spots, situated in the sun’s southern hemi- 
sphere. 

At the time of writing the first group consists of 
two large spots, about 30,000 and 20,000 miles in diam- 
eter, and about 80,000 miles apart, with a few smaller 
companions. The second group, though containing no 
such large spots, is more extensive, forming an irreg- 
ular line fully 200,000 miles long 

It is impossible to predict just how these spots will 
look next month, for sunspots are short-lived affairs, 
and change rapidly; but both groups are so large that 
it is probable that they will last through at least one 
more rotation of the sun. 

The first group should cross the sun’s central merid- 
ian about December 3, and the second on the 7th or 
8th, so that both of them should be visible during the 
first ten days of the month. If they are anything like 
as conspicuous as they are now, they will be easily 
visible with a field-glass, and perhaps even with the 
naked eye. 

As is often the case with great sunspots, the appear- 
ance of these groups has been accompanied by great 
magnetic and electrical disturbances on the earth, cul- 
minating in a “magnetic storm” of unusual violence, 
sufficient to disturb telegraph lines all over the world, 
and accompanied by a brilliant auroral display. 

It is now pretty well established that the aurora is 
due to electrical action—probably electric currents—in 
the extemely rarefied outer layers of our atmosphere, 
perhaps 100 miles high. So this, together with the de- 
flections of the magnetic needie and the “earth cur- 
rents,” which affected the telegraph lines, may be re- 
garded as parts of one great disturbance of the earth’s 
electrical and magnetic condition. If the coincidence 
of such a disturbance with the appearance of a large 
sunspot stood alone, it would mean nothing; but doz- 
ens of such instances are known, and, what is more, 
the number of magnetic storms rises and falls from 
year to year in exactly the same fashion as the num- 
ber of sunspots. The correspondence of the curves 
representing the two is very striking, and extends 
even to minor details. 

It follows that the sunspots and magnetic storms 
must be connected in some way or other. But we do 
not yet know what this connection is, or how it works. 
It would be unsafe to assume that the visible sunspots 
are the cause of the magnetic storms. Both may be 
due to some common cause, perhaps something acting 
deep down inside the sun. Whatever it is that hap- 
pens, it must be on an enomorus scale. The recent 
magnetic storm supplied energy enough to run tele- 
graph lines several hundred miles long without bat- 
teries; and it is obvious that such lines must have taken 
up only an infinitesimally small fraction of the energy 
of the earth currents. The total expenditure of energy 
must have been enormous. But where this energy 
comes from, and how it reaches us, we do not know. 

It is improbable that the observed electro-magnetic 
disturbances are simply inductive effects from much 
greater ones on the sun. Lord Kelvin has calculated 
the amount of energy that would have to be spent in 
the sun to create a typical magnetic sterm on the earth 
in this way, and it comes out so excessively great— 
greater in a few hours than all the energy which the 
sun radiates in the ordinary way in years—that- the 
hypothesis seems very unlikely. 

It is possible that a clew to the problem may be 
given by the recent discoveries in electrical science, 
especially those which have introduced to us the new 
ideas of electrons and of radio-activity. But, consider- 
ing the present rapid growth of the department of 


Wephysics, it seems to be as likely that the explanation, 


» If “we get it, will depend upon some yet undiscovered 
act, as upon those that have become known in the last 
few years. For the present we must simply admit that, 
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though the connection between sunspots and magnetic 
storms is, unquestionably real, its nature is unknown. 

As for any rélation between the sunspot period and 
other terrestrial phenomena, such as the weather, all 
that-can be said now is that the effect, if present at 
all, is small, and is so much covered up by much 
larger variations due to other causes, that there is 
still much discussion. among.scientific men concerning 
its reality. 

THE HEAVENS. 

The most brilliant ‘region in the starry heavens is 
that which now occupies the eastern and southeastern 
sky. At 9 P. M. on the 15th Orion is well up in the 
southeast, The line of his belt points upward toward 
Aldebaran and, the Pleiades, and downward to Sirius, 
which, though still low, already vindicates its claim 
to be the brightest of the fixed stars, 

To the left of these constellations lie other hardly 
less conspicucus groups. Procyon, a little higher up 
than Sirius and considerably farther north, marks the 
constellation Canis Minor. Gemini lies above and 
Auriga still higher, near the zenith, Following the 
Milky Way westward, we first reach Perseus and then 
Cassiopeia. Farther south is Andromeda, below which 
in the west lies Pegasus. 

Aries lies on the meridian below Perseus, marked 
by a triangle of unequal stars. Eridanus and Cetus 
occupy a large area in the south without affording any 
conspicuous objects. The southwestern sky is equally 
dull except for the presence of Jupiter. 

Cygnus is low in the northwest, and Lyra still lower. 
Cepheus is sinking on the left of the pole, Draco and 
Ursa Minor are below, and Ursa Major beginning to 
come up again on the right. 

THE PLANETS. 

Mercury is evening star throughout December, but is 
at first too near the sun to be seen. During the last 
part of the month he is visible low in the southwest 
just after dark. On the 3lst he sets an hour and a half 
later than the sun, but he is too far south to be con- 
spicuous. 

Venus is morning star, and is very brilliant all 
through the month. She is in Virgo, about 4 deg. 
north of Spica, on the Ist, and moves eastward into 
Libra during the month. On the Ist she rises at about 
3 A. M., but as she is moving southward, she rises later 
every night, and on the 3lst does not, appear until 
nearly 4 o'clock. 

Mars is.evening star in Sagittarius and Capricornus, 
and sets about three hours after the sun. On the 20th 
he is in conjunction with Saturn, being a little more 
than half a.degree south of him. As the two planets 
do not sét' till 7:30 P. M., they should be easily seen. 

Jupiter is:evening star in Aquarius, and is the most 
conspicuous feature of the evening skies. On the 7th 
he is in quadrature with the’sun, and is due south at 
6 P. M. 

Saturn is evening star in Capricornus, and sets 
about 7:30 P. M. in the middle of the month. 

Uranus is in conjunction with the sun on the 18th, 
and is invisible. 

Neptune is in opposition on the 27th. He is in the 
western part of Gemini, his position on the Ist being 
R. A. 6h. 22m. 41s., dec, 22 deg. 15 min. 33 sec. north, 
and on the 3ist 6h. 19m. 10s., dec. 22 deg. 17 min. 22 
sec. He appears in small telescopes as a greenish 
star of the eighth or ninth magnitude, and, in the ab- 
sence of a good star-chart, can only be surely identi- 
fied by his motion. It requires a large telescope to 
show his disk, which is only 24% seconds of are in ap- 
parent diameter (about 1-20 of that of Jupiter). 

THE MOON. 

Full moon occurs at 1 P. M. on the 4th, last quarter 
at 6 A. M. on the 11th, new moon at 4 P. M. on the 
18th, and first quarter at 9 P. M. on the 26th. The 
moon is nearest us on the 7th, and most remote on 
the 23d. She is in conjunction with Neptune on the 
6th, Venus on the 14th, Uranus on the 18th, Mercury 
on the 20th, Saturn and Mars on the 22d, and Jupiter 
on the 25th. 

At 7 P. M. on the 22d the sun reaches his greatest 
southern declination, enters the sign of Capricorn, and, 
in almanac parlance, “winter commences.” 

Cambridge Observatory, November 6; 1903. 
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REPORTING BY ELECTROPHONE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

On the occasion of the recent speech at Birmingham 
of the Right. Hon. Joseph Chamberlain, a remarkable 
journalistic development was aceomplished by the Lon- 
don Evening News, which reported the speech in Lon- 
don ‘and published it complete within tweive minutes 
of the speaker’s resuming his seat. The feat was 
achieved by means of the -electrophone. 

Birmingham is 113 miles distant from the English 
metropolis. In the London editorial office of the Even- 
ing News an electrophone receiving station was estab- 
lished, comprising twelve receivers. At the hall where 
the ‘speech was delivered, just in front of the speaker, 
were arranged on all sides electrophone transmitters 
in small boxes. The wires connected thereto were 
switched onto the wires of the national telephone sys- 
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tem, which were carried into the hall for this purpose. 
These wires led to the Birmingham post office, where 
they were switched through onto the trunk cable to 
London. At the metropolitan post office they extended 
to the National Telephone Company's exchange, and 
thence to the newspaper office. 

The task of reporting the speech was carried out by 
ten reporters, and their work was divided into two- 
minute spells of reporting, subsequently reduced to 
one-minute intervals as the speech neared completion. 
That is to say, the first shorthand reporter was con 
nected to the wires for two minutes, then gave way to 
the second reporter, who also had a two-minute tn- 
terval, and so on with the whole of the ten men in ro- 
tation. Then while No. 2 was reporting, the first 
shorthand writer who had been relieved transcribed 
his notes and was ready for another spell of reporting 
after the tenth man had completed his two minutes. 
In this manner the whole speech was raported ver 
batim et literatim. Then as fast as the shorthand notes 
were transcribed they were handed to the linotype 
operator, and the speech was composed and made ready 
for printing. 

To guard against risk of breakdown of the cable, two 
other trunk cables were held in reserve, but the first 
cable proved sufficiently reliable for the work. 

By this enterprising development the newspaper was 
enabled to obtain its report and publish the newspaper 
more than an hour before the first complete tele- 
graphic report was received. 

Mr. Chamberlain commenced his speech at 8:10 In 
the evening. The first batch of copy was sent to the 
composing room and set at 8:22, Mr. Chamberlain sat 
down at 10:05; the last batch of copy was sent to the 
linotype operator and set at 10:20, The type was cast, 
printed, and on sale in the street at 10:32, and the last 
batch of the telegraphic report was not received until 
11:37, so that the electrophone beat the telegraph by 
1 hour and 5 minutes. 

The speech was set up and made up into columns 
from end to end, even including the iast passages, 
which were not issued in the stop-press news space. 
Had the stop-press column been utilized for the last 
passages of the speech, the paper might have been 
published earlier. 

The enterprise was purely an experiment, but was so 
successful that in future the electrophone will play 
an important part in the report of a great speech, since 
it is now realized that distance does not militate 
against the successful operation of the instrument. 
The words were heard with perfect distinctness, as if 
the reporters were in the room in which the speech 
was delivered. At times, it is true, the words of the 
speaker were drowned in the applause of the audience, 
and thus escaped the reporters, but that was a contin- 
gency against which they would have had to contend 
had they been present in the room, unless they had 
been exceptionally close to the speaker. Every sound 


in the hall was heard with extraordinary clearness. 
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SCIENCE NOTES. 

To detect the presence of dissolved oxygen in water, 
A. Kaiser makes use of a solution of ferrous suiphate 
in boiled water acidulated with sulphuric acid. This 
solution is introduced by means of a pipette into a 
flask filled with the water to be examined; an excess 
of caustic potash solution is then added, the flask stop- 
pered and shaken. If the water be rich in oxygen, the 
precipitate remaining in suspension immediateiy be- 
comes of a yellow color, ferric hydroxide being formed. 
If little oxygen be present, only a greenish precipitate 
of ferrous hydroxide is formed, and with water free 
from oxygen, the precipitate remains of a greenish- 
white color. Small quantities of nitrates or nitrites 
present do not interfere with the reaction.—Journ, 
Soc. Chem. Ind., after Chem. Zeit. 

The hypothesis that the energy lost by radio-active 
bodies should be recovered in the form of gravitation 
energy has frequently been made, and in a recent 
paper Herr Seige! tries to confirm this theory by expos 
ing a small lead sphere to Becquerel rays, when a 
loss in weight would be noted. As, however, these 
losses seem to remain within the limits of possible 
experimental errors, T. Forch, in a note published in 
the Physikalische Zeitschrift, No. 11, proceeds to test 
his conclusions by repeating his experiments in a some 
what modified form. It results from the author's ex- 
periments that, with the radio-active substance used, 
no absorption of gravitation energy exceeding 1-25,000, 
000 of the mass of the lead will take place. A theoret- 
ical research by G. Kucera relative to the same subject 
is published in the same issue of the above periodical. 
The theoretical considerations Seigel bases himself on 
are tested and his assertion criticised, that the masses 
acting on the lead sphere should be taken as being 
condensed in the centers of gravity of the chords 
cut out by the surface of the earth and as being pro- 
portional to their Iength. In order to carry out an 
integration on a tri-dimensional figure, tri-dimensional 
elements should be chosen as elements of integration. 
Correcting in this way Seigel’s calculations wil! modify 
them considerably.—A. G. 
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A MOTOR “ PULLMAN "=LORD 
ANGLESEY'S NEW MORS 
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inside is fitted with four re 


volving armchairs, one at each 


\ ngularly imposing car corner, luxuriously upholster. 

as been seen London late ed in dark red morocco leather 
ly inder the pilotage of Mr The whole of the inside wood. 

Montague Grahame-White, and work is of polished mahogany 
excellent ideas of its exterior In between these are two sidk 

ind interior alike are afforded tables forming small cup 

he accompanying illustra boards and drawers. The tops 
The Mors in questior of these are polished, while 
as just been sold to the Mar they can be opened up to form 
of Anglesey It is the one large table covered on the 

on one of its type ever built face with green baize. 
and has created quite a sensa The front of the car inside 
tion wherever t has gone (behind the driver's seat) ig 

The interior was completed fitted with a morocco leather 
from designs by Mr. Grahame holdall, comprising clock, ba- 
White xcellently carried out rometer, thermometer, mani- 
by Lamplugh et Cie of Paris cure set, note books, looking 
4 car of similar design is now glass, and an electric telephone 
being built for the Countess de to the driver with an indica- 
Carrié, apd will be shown at tor marked right, left, turn, 
the Paris Salon in December steady, home, quicker, etc. 

Mr. Grahame-White has sup There are two electric light 
plied us with the following de sprays, each having two 8 
tails of the Marquess of An candlepower lights with glass 
glesey’s new acquisition shades, which derive their 

This car was specially de power from two sets of accum- 
signed and built to represent ulators giving 16 volts each, 
the finest work it is possible to These are placed in the well of 
embody in the production of the car between the driver's 
the latest automobile carriage. THE 35 H, P. “PULLMAN” MORS JUST ACQUIRED BY THE MARQUESS OF ANGLESEY. seat and the main body. A 
The cost was not taken into heating apparatus for the win- 
consideration at all, but the chassis and ter (which can be connected to the exhaust 
carriage work were the outcome of many at will) is also provided. 
months’ thought and onsideration The The ceiling is decorated in the Louis XV. 
idea was to produce a car with all the com style, while the car is furnished with royal 
forts of a Pullman carriage, now well known blue plush curtains. The dashboard is of 
on the leading railway systems in Englan‘i the hooded Da.mler pattern, and is fitted 

The frame is specially constructed with a with main sight lubricator, clock, gradome- 
wheel base of 10 feet 6 inches and suspend ter, voltmeter, and the direction indicator 
ed on extra long springs, with equal size connecting with the inside of the car. On 
wheels, all of which are fitted with 120 the roof provision is made for carrying & 
mm. Continental tires giving a smoothness good supply of luggage. The whole of these 
of running hitherto unknown The engine are lit electrically at night. The car is also 
is of the new Mors type with four cylinders fitted with four large size brass Blériot acety- 
giving between 35 and 40 horse power o1 lene lamps, one pair giving light laterally, 
the brake, havice a four-throw crank and and the other showing direct on to the road. 
double cam sha‘ mechanically operating The two top doors of the bonnet are covered 
both induction an! exhaust valves with copper sheeting, the fittings throughout 

Magneto ignition is fitted with the usual are all brass plated; frame and wheels are 
‘make and break” firin The motor is ex painted in pale yellow and lined black; the 
iremely silent when throttled, and an extra body is dark blue with fine red lines; two 
lever is fitted to the top of the steering side baskets are fitted between the steps and 
wheel which regulates the time of firing by rear mudguards, capable of carrying a large 
altering the position of the cam shaft actu supply of tools 
ating the tappet rod The radiator is of The car is geared to travel at an average 
the well-known Mercédés type and fan cool : speed of twenty-five miles an hour with a 
ed The firing of each Ys linder can be CSRS GF CES SUES OS SES hee ee” Bene. rel load. These particulars as well as the 
tested independently by releasing the spring contact The exhaust box is arranged with an additional fitting illustrations are taken from The Car. 
rods forming the circuit to the sparking plugs, each cyl- by which the engine can be still more muffled-in traffic atiieddinatl ——e 
inder being hinged to a rod forming positive conduct and allowed to exhaust comparatively free when in THE ‘‘GRANGESBERG”—A GIANT ORE-CARRYING 
from the magneto the open country or ascending steep hills STEAMER. 

The pump, cam shaft, and magneto gear whee ul The body is, as already stated, fitted as a Pullman The “Grangesberg” is a recently constructed steamer 
made of 1% inch fiber with a center strip of brass car, as will be seen by the accompanying photograph intended to carry iron ore from the Baltic to Rot- 
which give very silent running. The fan driven it has large windows at the sides and ends, and at terdam, and was built to the order of Messrs. W. H. 
from the magneto shaft by a belt. The main crank each corner curved panes, all of beveled plate glass Muller & Co., of Rotterdam. To unload her in the 
shaft bearings are lubricated by a geared lubricator Sliding ventilators are fitted above these, and the front ordinary way would take a fortnight. With her ingen- 
while the cylinders themselves are splash lubricated glass is made to drop inside the frame of the body ious equipment of derricks she will be able to unload 
by the dip of the connecting rods in the base chambet All the windows are fitted with spring sun blinds. The in 30 hours. 











THE NEW ORE-CABRYING STEAMER “ GRANGESBERG,” 
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She has 14 masts ranged in two lines on each side 
of the hatchways. To each of the) masts, except the 
pairs at both ends, are fixed two derricks, and to each 
mast of the end pair is fixed one derrick. She has thus 
24 derricks, and they are so arranged that they can all 
be worked together The ship has no ‘tween-decks. 
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exposition of the Société Francaise de Physique several 
remarkable photographs produced by electric dis- 
charges. The following interesting facts have been 
procured from Prof. Leduc: 

The object is to direct the electric discharge on the 
sensitive plate, so as to render it regular and symmet- 
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leaf and the metallic point form the armatures. 
Only one discharge is produced; the plate is care 
fully dried with a dry cloth, so that no powder 
may be left, and is then developed in the usual 
way. That the result is always unforeseen, makes 
these experiments. quite fascinating. As a gener- 
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ORNAMENTAL PATTERNS PRODUCED UPON SPECIALLY-TREATED PLATES BY ELECTRICAL DISCHARGES. 


Instead, she has 12 holds, each hold being divided 
lengthwise into two compartments. 

There are thus 24 compartments, and each derrick 
has one twenty-fourth of the ship to unload. Obvious- 
ly this is a vastly quicker method than the present slow 
practice, whereby often only a couple of derricks are 
able to work on a whole cargo—one at the forward 
hatchway, and one at the aft. 

The masts can, if necessary, be used for Sails, but 
the spread of canvas will be very small. She will rely 
on her engines, which are of 2,200 horse power. Her 
contract speed is 10 knots an hour, but on being tested 
over the measured mile she is stated to have traveled 
at the rate of 10% knots. 

Her dimensions are Length, 440 feet; beam, 62 
feet; depth, 29 feet When loaded with her cargo of 
10,200 tons she draws 22 feet 8 inches. 

+ 
PHOTOGRAPHY BY ELECTRIC DISCHARGES. 

M. Stephan Leduc, professor of biological physics 

at the Ecole de Médicine of Nantes, presented at a late 


ical, while producing designs capable of furnishing 
ttifs for ornamentation which may be indefinitely 


. varied. In order to do this, the sensitive plate must 


be thrs prepared: In the dark room lighted with red 
light, a dry plate coated with gelatino-bromide of sil 
ver is covered with pasteboard, from which previously 
the symmetrical design desired to be produced by the 
electric discharge has been cut out; the plate is sprink- 
led by means of a sieve with an insulating powder, such 
as fecula, starch, sulphur, or a powdered oxide or 
metallic salt. Then the pasteboard is taken off; the 
cut-out design is reproduced on the sensitive surface 
by the powder, the remainder of this surface remaining 
clean and smooth. 

The result may be varied not only by employing dif- 
ferent designs, but by distributing over the sensitive 
surface pieces of tin, lead, copper, etc., cut variously. 
The powders give to the lines more or tess firmness, 
according to their fineness and density; the most com- 
pact powders give the finest lines, and a great diversity 
in appearance may be obtained by employing different 


powders variously 


ator of electricity, either an induction coil (Ruhm- 
korff coil) or a static machine may be utilized, and the 
smallest generators are sufficient. 
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ELECTRIC BLUE. PRINT MACHINERY 

The great value of electricity for blue printing has 
long been recognized, permitting as it does the produe- 
tion of prints immediately upon completion of the trac- 
ings without the inconvenience and delay caused by 
cloudy or rainy weather. 

Manufacturers, architects, and engineers have long 
appreciated the fact that a good machine for this pur- 
pose would be invaluable, because it would enable them 
to obtain blue prints at any hour of the day or night 
without loss of time from atmospheric conditions, and 
without obliging the operator to remain idle during 
rainy weather. 

The Franklin electric blue-print machine, manufac- 
tured by Williams, Brown & Earle, of Philadelphia, 
represents the latest and best type of its kind and 














distributed by means 
of several paste- 
board covers. 

The plate coated 
with gelatino - bro- 
mide of silver thus 
prepared is placed 
with its non-sensitive 
side on a metallic 
leaf, put in commu- 
nication with one of 
the poles of the 
generator of electri- 
city 

On the _ sensitive 
surface, in the center 
of the symmetrical 
design formed by the 
powder, a_ metallic 
point is placed, 
which communicates 
with the other pole 
of the generator. The 
differences of the 
poles likewise con- 
tribute in varying 
the results. 

In the operation 
thus conducted the 
plate coated with 
gelatino-bromide of 
silver represents the 
dielectric of a con- 
denser, of which the 











Examining the Finished Print, 











THE FRANKLIN BLUE-PRINTING MACHINE, 


Guiding the Paper, 
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overcome entirely the many objections to the ma 
chines now in use for this purpose 

The portion of the machine by which the printing is 
accomplished consists of two continuous bands of 
transparent celluloid Each of these bands is held 
firmly in position by two rollers, of which one is an 
idler and the other a driving roller which actuates the 
band. The driving rollers are geared together and re- 
volve at exactly the same rate of speed, causing the 
bands to move synchronously. The transparent cellu- 
loild bands, as they travel from one roller to the other, 
pass over a convex surface or “hump,” shaped in the 
section of a cylinder, and are heid in absolute contact 
with this surface and with one another by an auto- 
matic adjustable tension device. In order to make a 
print, the tracing and sensitized paper are introduced 
between the transparent bands, by means of which 
they are held in absolute contact with one another, and 
in this position pass in front of the electric lamps. 
The printing is thus accomplished automatically; and 
the action of the machine being continuous, prints of 
any length can be made, or one separate print after 
another may be obtained in rapid succession. 

The lamps and motor are furnished for the direct 
or alternating currents of 104, 110, or 220 volts. Bith- 
er four or five inclosed arc electric lamps are used. 
These lamps are each arrarged to pass from 2% am 
peres on the 220-volt current to 5 amperes on the 104 
ard 110 volt currents, making a very low cost of oper 
ation. 

The motor is of 1-10 horse power and can be furnish 
ed for any currest or voltage. By an ingenious cone 
device the speed of the bands may be altered so that 
the tracings and sensitized paper pass at a rapid or 
siow speed across the convex surface, thus making 
either a long or short exposure. 

Prints can be made at a maximum speed of one min 
uje exposure, or a minimum speed of 10 minutes. This 
great range permits all kinds of sensitized paper to be 
used. Tracings of any density, including paper nega- 
tives, drawings on bond paper or crumbled tracings 
are all printed with ease by any intelligent boy. Thus 
is it possible to make prints by electric light, rapidly, 
at a low cost, of any size and continuously, without 


stopping or readjusting the machine 
_ — e+ a = 
Other Ship Canals Than Panama. 


The renewed attention being given to the proposed 
isthmian canal at this time lends especial interest to 
a discussion of the great canals of the world, presented 
by the Department of Commerce and Labor through 
its Bureau of Statistics. The ship canals of the world 
it says, are nine in number, as follows: 

(1) The Suez Canal, begun in 1859 and completed 
in 1869 

(2) The Cronstadt and St. Petersburg Canal, begun 
in 1877 and completed in 1890 

(3) The Corinth Canal, begun in 1884 and completed 
in 1893 

(4) The Manchester Ship Canal, completed in 1894. 

(5) The Kaiser Wilhelm Cana!, connecting the Bal 
tic and North seas, completed in 1895. 

(6) The Elbe and Trave Canal, connecting the North 
Sea and Baltic, opened in 1900 

(7) The Welland Canal, connecting Lake Erie with 
Lake Ontario 

(‘8 and 9) The two canals, United States and Cana- 
dian, respectively, connecting Lake Superior with Lake 
Huron. 

THE SUEZ CANAI 

The Suez Cana! is usually considered the most im- 
portant example of ship canals, though the number of 
vessels passing through it annually does not equal 
that passing through the canals connecting Lake Su- 
perior with the chain of Great Lakes at the south. In 
length, however, it exceeds any of the other great ship 
canals, its total length being 90 miles, of which about 
two-thirds is through shaliow lakes. The material ex- 
cavated was usually sand, though in some cases strata 
of solid rock from 2 to 3 feet in thickness were encoun- 
tered. The total excavation was about 80,000,000 cubic 
yards under the original plan, which gave a depth of 
25 feet. In 1895 the canal was so enlarged as to give 
a depth of 31 feet, a width at the bottom of 108 feet 
and at the surface of 420 feet. The original cost was 
$95,009,000, and for the canal in its present form slight- 
ly in wxcess of $100,000,000. The number of vessels 
passing through the canal in 1870 was 486, with a 
g#ross tonnage of 654,915 tons; im 1875, 1,494 vessels, 
gross tonnage, 2,940,708 tons; in 1880, 2,026 vessels, 
gross tonnage, 4,344,519 tons; in 1890, 3,389 vessels, 
ross tonnage 9,749,129 tons; in 1895, 3,434 vessels, 
gross tonnage, 11,833,637 tons; and in 1900, 3,441 ves- 
sels, with a gross tonnage of 13,699,227 tons. The rev- 
enue of the canal is apparently large in proportion to 
its cost, the Statesman’s Yearbook for 1901 giving the 
net profits of 1899 at 54,153,660 francs, and the total 
amount distributed among the shareholders 51,538,028 
francs or about 10 per cent of the estimated cost of 
$100,000,000, 

The canal is without locks, being at tne sea level 
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the entire distance. The length of time occupied in 
passing through the canal averages about eighteen 
hours. By the use of electric lights throughout the en- 
tire length of the canal passages are made at night 
with nearly equal facility to that of the day. The 
tolls charged are 9 francs per ton net register, “Dan- 
ube measurement,” which amounts to slightly more 
than $2 per ton United States net measurement. Steam 
vessels passing through the canal are propelled by their 
own power. 
THE CRONSTADT AND ST. PETERSBURG CANAL. 

The canal connecting the Bay of Cronstadt with St 
Petersburg is described as a work of great strategic 
and commercial importance to Russia. The canal and 
sailing course in the Bay of Cronstadt are about 16 
miles long, the canal proper being about 6 miles and 
the bay channel about 10 miles. and they together ex 
tend from Cronstadt, on the Gulf of Finland, to St. 
Petersburg. The canal was opened in 1890 with a nav- 
igable depth of 20% feet, the original depth having 
been about 9 feet; the width ranges from 220 to 350 
feet. The total cost is estimated at about $10,000,000 

rHE CORINTH CANAL, 

The next of the great ship canals connecting bodies 
of salt water in the order of date of construction is the 
Corinth Canal, which connects the Gulf of Corinth 
with the Gulf of Agina. The canal reduces the dis 
tance from Adriatic ports about 175 miles and from 
Mediterranean ports about 100 miles. Its length is 
about 4 miles, a part of which was cui through granite 
soft rock and the remainder through soil. There are 
no locks, as is also the case in both the Suez and Cron- 
stadt canals, already described. The width of the canal 
is 72 feet at bottom and the depth 26% feet. The work 
was begun in 1884 and completed in 1893 at a cost of 
about $5,000,000. The average tolls are 18 certs per 
ton and 20 cents per passenger. 

THE MANCHESTER SHIP CANAL. 

The Manchester Ship Canal, which connects Manches- 
ter, England, with the Mersey River, Liverpool, and 
the Atlantic Ocean, was opened for traffic January 1, 
1894. The length of the canal is 35% miles, the total 
rise from the water level to Manchester being 60 feet, 
which is divided between four sets of locks, giving 
an average to each of 15 feet. The minimum width is 
120 feet at the bottom and averages 175 feet at the 
water level, though in places the width is extended to 
230 feet. The minimum depth is 26 feet, and the time 
required for navigating the canal from five to eight 
hours. The total amount of excavation in the canal 
and docks was about 45,000,000 cubic yards, of which 
about one-fourth was sandstone rock. The lock gates 
are operated by hydraulic power; railways and bridges 
crossing the route of the canal have been raised to 
give a height of 75 feet to vessels traversing the canal 
and an ordinary canal whose route it crosses is carried 
across by a springing aqueduct composed of an iron 
caisson resting upon a pivot pier. . The total cost of 
the canal is given at $75,000.000. The revenue in 1901, 
according to the Statesman’s Yearbook, was £621,128, 
and the working expenses, £483,267. For the half year 
ending June 30, 1900, the canal yielded £16,488 toward 
paying the £112,500 of interest which the city of Man- 
chester has to pay on the capital invested in the enter 
prise. The freight-paying tolls on the canal amounted 
to 1,487,841 tons in the half year, an increase of 12 per 
cent over that of the cerresponding period of the pre- 
ceding year. 

THE KAISER WILHELM CANAL. 

Two canals connect the Baltic and North seas through 
Germany, the first, known as the Kaiser Wilhelm Ca- 
nal, having been completed in 1895 and constructed 
largely for military and naval purposes, but proving 
also of great value to general mercantile traffic. Work 
upon the Kaiser Wilhelm Canal was begun in 1887, 
and completed, as above indicated, in 1895. The length 
of the canal is 61 miles, the terminus in the Baltic Sea 
being at the harbor of Kiel. The depth is 29% feet, 
the width at the bottom 72 feet, and the minimum 
width at the surface 190 feet. The route lies chiefly 
through marshes and shallow lakes and along river 
valleys. The total excavation amounted to about 100,- 
000,000 cubic yards, and the cost to about $40,000,000. 
The number of vessels passing through the canal in 
1900 was 21,571, with a tonnage of 4,282,258, and the 
dues collected amounted to 2.133,155 marks. 

SHIP CANALS CONNECTING THE GREAT LAKES OF NORTH 
AMERICA, 

Three ship canals intended to give continuous pass- 
age to vessels from the head of Lake Superior to Lake 
Ontario and the St. Lawrence River are the Welland 
Canal, originally constructed in 1833 and enlarged in 
1871 and 1900; the St. Marys Falls Canal at Sault Ste. 
Marie, Mich., opened in 1855 and enlarged in 1881 and 
1896; and the Canadian canal at St. Marys River, 
opened in 1895. In point of importance, measured at 
least by their present use, the canals at the St. Marys 
River by far surpass that of the Welland Canal, the 
number of vessels passing through the canals at the 
St. Marys River being eight times as great as the num- 
ber passing through the Welland, and the tonnage of 
the former nearly forty times as great as that of the 


DeceMBER §, 1903. 


latter. One of the important products of the Lake 
Superior region, iron ore, is chiefly used in the section 
contiguous to Lake Erie, and a large proportion of 
the grain coming from Lake Superior passes from 
Buffalo to the Atlantic coast by way of the Erie Canal 
and railroads centering at Buffalo. The most import. 
ant article in the westward shipments through the 
Sault Ste. Marie canals—coal—originates in the terri. 
tory contiguous to Lake Erie. These conditions largely 
account for the fact that the number and tonnage of 
vessels passing the St. Marys River canals so greatly 
exceed those of the Welland Canal. 

The Welland Canal.—The Welland Canal connects 
Lake Ontario and Lake Erie on the Canadian side of 
the river. It was constructed in 1833 and enlarged in 
1871 and again in 1990. The length of the canal is 27 
miles, the number of locks 25, the total rise of lock- 
age 327 feet, and the total cost about $25,000,000. The 
annual collection of tolls on freight, passengers, and 
vessels averages about $225,000 and the canal is open 
on an average about two hundred and forty days ina 
year. 

The Sault Ste. Marie Canals.—The canals of Sault 
Ste. Marie, Mich., and Ontario, are located adjacent to 
the falls of the St. Marys River, which connects Lake 
Superior with Lake Huron, and lower or raise vessels 
from one level to the other, a height of 17 to 20 feet. 
The canal belonging to the United States was begun 
in 1853 by the State of Michigan and opened in 1855, 
the length of the canal being 5,674 feet, and provided 
with two tandem locks, each being 350 feet in length 
and 70 feet wide, and allowing passage of vessels 
drawing 12 feet, the original cost being $1,000,000. The 
United States government, by consent of the State, 
began in 1870 to enlarge the canal, and by 1881 had 
increased its length to 1.6 miles, its width to an aver- 
age of 160 feet, and its depth to 16 feet; also had built 
a single lock 515 feet long and 80 feet wide, with a 
depth of 17 feet on the sills, which was located 100 
feet south of the State locks. The State relinquished 
ail control of the canai in March, 1882. In 1887 the 
State locks were torn down and replaced-by a single 
lock 800 feet long, 100 feet wide, and a depth of 22 
feet of water on the sills. This lock was put in com- 
mission in 1896. The canal was also deepened to 25 
feet. The Canadian canal, 1% miles long, 150 feet 
wide, and 22 feet deep, with lock 900 feet long, 60 
feet wide, with 22 feet on the miter sills, was built on 
the north side of the river during the years 1888 to 
1895. The number of vessels passing through the 
United States canal in 1902 was 17,588, and through 
the Canadian canal 4,204. In 1900 the number of ves- 
sels passing through the United States canal was 16,- 
144, and through the Canadian canal, 3,003, showing 
an increase of 1,200 in the number of vessels passing 
through the Canadian canal, and a slight decrease in 
the number through the United States canal, the in- 
crease in the number passing through the Canadian 
canal having been due to the development of the Michi- 
pocoten district. The tonnage passing through the 
United States canal in 1902 was: Registered tonnage, 
27,408,021 tons; in 1901, 22,222,334 tons, against 20,- 
136,782 in the year 1900; the freight tonnage in 1901 
was 25,026,522 tons, against 23,251,539 tons in 1900. 
The Canadian canal shows: Registered tonnage in 
1902, 4,547,561; in 1901, 2.404.642 tons, against 2,160,- 
490 in 1900. A marked contrast between the business 
of the St. Marys Falls and Welland canals is found in 
a comparison of their figures for a term of years, The 
number of vessels passing through the Welland Canal 
in 1873 was 6,425, and in 1899, 2,202, a reduction of 
more than one-half in the number of vessels. The 
number of vessels passing through the St. Marys Falls 
Canal in 1873 was 2,517, and in 1902, through the 
American and Canadian canals, 22,659. 
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A Convention on Mosquito Exclusion, 


A convention is called to be held on December 16 in 
New York, at the rooms of Board of Trade and Trans- 
portation, in the Mail and Express Building, in the 
interests of “Mosquito Extermination.” It is expected 
much interesting data will be given; and in view of 
the well-known fact that certain species of mosquitoes 
promote the spread of malaria, the subject becomes 
one of special public interest, particularly as the 
proposed general mosquito extermination will greatly 
benefit the public, health. 
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Those who are looking forward with trepidation to 
the time when the world’s coal supply shall be ex- 
hausted will find solace in some rough calculations by 
John Clarke Hawkshaw, a prominent civil engineer, 
concerning the water power now going to waste. He 
says: “Assume a depth of 10 inches of rainfall to 
flow off each square inch of land surface, the mean 
height of which may be taken as 2,250 feet above sea 
level. Then the water from the whole surface falling 
through the mean height would give 10,340,000,000 
horse power in perpetuity. Our present yearly output 
of 225,000,000 tons of coal would give that horse pewer 
for only a little over half a day.” a 














$$ 


ike 
ion 


om 
nal 
rt. 
the 
ri. 
ely 


tly 


ilt 


i _ | 











ep 


DecEMBER 5, 1903. 


The Mexican Cotton-Boll Weevil and the Damage 
It Has Caused This Season, 


The most serious menace that the cotton planters 
of the South have ever been compelled to face is the 
Mexican boll weevil, which is ravaging the cotton 
fields of Texas. The weevil has not been found out- 
side that State except in the instance which occurred 
in August at.the Louisiana Sugar Experiment Sta- 
tion at Audubon Park in the environs of New Or- 
leans. In that case the circumstances have led the 
Louisiana authorities to the conviction that the pests 
were purposely placed in the cotton plots by some in- 
terested person. The station authorities promptly de- 
stroyed all the cotton of the experimental plots by 
picking the fallen fruit, uprooting and burning the 
plants, and subsequently plowed and flooded the land 
after it had been thoroughly sprayed with crude petro- 
leum. As there are no cotton fields within 10 miles of 
Audubon Park, and several examinations by the station 
entomologist failed to reveal any weevils, it is very 
probable that the colony was completely exterminated. 

The difficulties in the way of controlling the boil 
weevil lie as much in its habits and manner of work 
as in the peculiar industrial conditions involved in 
the production of the staple in the Southern States. 
The weevil lives in all stages, except the imago, within 
the fruit of the plant wel! protected from any poison 
that may be applied, and in that stage takes food only 
by inserting its beak within the substance of the plant. 
It is remarkably free from the attacks of parasites and 
diseases, occupies but fourteen days for development 
from egg to adult, and the progeny of a single pair in 
a season may reach 134,000,000 of individuals. 

The weevil adapts itself to climatic conditions to 
the extent that the egg stage alone in November may 
occupy as much time as all the immature stages to- 
gether in July or August. These factors combine to 
make it one of the most difficult insects to control. 

The territory at present affected by the boll weevil 
is entirely in Texas. The nearest approach to the 
Louisiana line is in the immediate vicinity of Timpson, 
25 miles away. The nearest approach to Shreveport 
is in Wood County, about 100 miles distant. On the 
north it has been found in the vicinity of Sherman just 
south of the Red River 
tude of Greenville and the Red River the weevil is only 
seatteringly present and has caused no general dam- 
age. It will require nearly two years for it to reach 
such numbers as tc materially reduce the normal pro- 
duction. Although many conditions make it very diffi- 
cult to reduce to figures the damage caused by the wee- 
vil, calculations made in the Division of Entomology 
of the U. S. Department of Agriculture, based upon 
statements showing the production of cotton in ten 
leading counties in Texas when the boll weevil was 
absent and when it was present, and showing the in- 
crease in ten other counties when the weevil was ab- 


In the region between the lati- 


sent at both similar periods, appear to justify the esti- 
mate that the total damage caused by the insect is 
about 50 per cent. Upon that basis the Texas planters 
have suffered a loss of $15,000.000 during the present 
season, and this estimate, it is stated, agrees with those 
of conservative cotton statisticians. As the normal cot- 
ton crop of the United States is estimated to represent 
a value of $500,000,000, the probable ultimate damage, 
when the pest has become spread over the entire cotton 
belt, provided nothing were done to check it, would 
be in the neighborhood of $250,000,000 annually. 

Nevertheless there are conditions at work that seem 
to indicate that planters in weevil regions are gradu- 
ally adopting changes in their system of producing 
the staple that have a tendency to avoid damage. 

The work of the U. S. Department of Agriculture 
with the bol! weevil consists of field experiments and 
laboratory investigations. Mr. W. D. Hunter, of the 
Division of Entomology, assisted by several entomolo- 
gists, has charge of the investigations in Texas, and 
Mr. E. A. Schwarz of the Division has conducted 
studies in Cuba. The field work comprises tracts of 
cotton grown in such manner as to constitute demon- 
strations of the means necessary in order that the 
staple may be produced profitably in spite of the wee- 
vil. These fields are located in six different points 
representing the five regions in Texas, which, by res 
son of variation in climate and soil, constitute as many 
distinct cotton districts In these fields every expe- 
dient that has been found to be useful in avoiding 
damage by the weevil is being tried. The work of the 
Division of Entomology during the season of 1902 
demonstrated that it is possible to produce cotton pre 
fitably in spite of the weevil; the work of the present 
season shows this again under different conditions of 
climate and soil, and in addition furnishes practical 
demonstrations of the value of the recommendations of 
the Division to planters at six different points in the 
State. In the laboratory the life history of the pest 
is being carefully investigated. In addition, Mr. 
Schwarz has spent several months of the present year 
in Cuba, studying the manner in which natural con- 
ditions, whether of parasites, diseases, climatic condi- 
tions, or of bringing about a degree of resistance on 
the part of the plant, control the insect where it has 
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existed as an enemy of the cotton plant for a much 
longer period than in the United States. He found 
what he supposes to be the original food plant of the 
insect in the “algodon de rifion” or kidney cotton of 
that island. He failed to discover any parasites at 
all ane did not succeed in finding any important ten- 
dency toward immunity on the part of the five distinct 
varieties studied. . 

The steady extension of the territory affected by the 
weevil year by year until the northern boundary is 
far north of the center of cotton production in the 
United States has convinced. all. observers that it will 
eventually be distributed all over the cotton belt. Al- 
though its progress has been Comparatively slow during 
the time it has been in Texas, it has displayed no ten- 
dency toward dying out. 

The fact that several European governments are 
sending agents to this country to procure seed to be 
used in experiments’ in producing the fiber in their 
colonies calls attention to the probability that the wee- 
vil may be carried to remote portions of the globe. A\l- 
though the insect does not, except accidentally, hiber- 
nate within the hull of the seed, every seed house at- 
tached to a gin in the infested territory harbors any 
that are brought in from the fields in seed cotton. 
They craw! into the seed bins as they would eraw! any- 
where for protection. All danger could easily be avoid- 
ed by fumigation of the seed or by leaving it sacked in 
storage rooms isolated from new cotton for a year 
previous to shipment. 

The work of the Division of Entomology has demon- 
strated that no direct or specific means, such as poisons, 
will ever be of much avail in fighting the weevil and 
that there is little hope for the artificial propagation of 
diseases or in obtaining a variety that is in any sense 
resistant. Experiments, however, with cultural methods 
have beea highly successful and have obviated the ne- 
cessity of looking to direct ones. 

The cultural methods consist of reducing the num- 
per of the pests in the fall by early destruction of the 
plants and in hastening the maturity of the crop the 
following spring by every means available. Fall de- 
struction consists of plowing up and burning the 
plants as seon as the pests have multiplied to such an 
extent as to render the picking of any more cotton 
doubtful. Under normal conditions this should occur 
some time in October. The benefits resulting from this 
process are threefold. Many weevils are actually kill- 
ed, the development of several of the so-called broods 
is prevented, thus further reducing the number which 
go into hibernation, and, moreover, the hibernating 
season, during which many causes bring about a con- 
siderable mortality, is lengthened. 

While this apparently causes a loss of’ the top crop, 
it is not a loss when the other recommendations of the 
Division of Entomology are followed. A crop can 
be obtained which will mature before the weevils have 
an opportunity to do considerable damage, and this 
is brought about by the use of a rapid-growing variety 
accomplished by the planting of northern seed. This 
must be planted early when the season permits; the 
rows must be planted at a somewhat wider distance 
than has been the practice, and a thorough cultivation 
of the crop must follow. In this way it has been shown 
the past season that from a half bale toa bale per acre 
can be cropped in territory where under the old sys- 
tem one-tenth of a bale more or less is secured with 
difficulty. 

By these methods it is possible to’ produce the 
staple at a margin of profit that will compare favor- 
ably with that realized in the production of most of the 
staple crops of the United States, even though the 
large yields of cotton occasionally gained in earlier 
years seem no longer possibie in the districts affected 
by the weevil. 


Slight Display of Leonids, A.M. November 16, 1903. 





BY PROF. EDGAR L. LAKKIN. 


A watch was maintained for Leonid meteors at this 
observatory, from 0h. 40m, to 2h. 5m. A. M. on Mon- 
day, November 16, 1903. The display was feeble in- 
deed when compared with the magnificent shower 
observed here on November 15, 1901, when 661 were 
recorded. Twelve Leonids were seen this year; the 
first being at 0h. 44m. and the last at 2h. 5m, A. M. 
Pacific time. They were all from within the sickle of 
Leo; two from the radiant point, that is, almost ex- 
actly “head on.” The first from radiant was at th. 
4m., and the other at 1h. 22m., and were equal in bril- 
liancy to Gamma Leonis. The brightest meteor was 
equal to Arcturus, the others sa;all. At 2h. 5m. a 
mountain fog condensed, ending the watch. No ob- 
servations were made on the morning of the 15th, 
owing to fog. At 6h. 10m. and at 6h. 23m. P. M. on 
November 14, two meteors were seen in the south, in 
thin foz; and from the illumination of the vapor, it 
was thought that their brilliancy was as intense as 
that of Jupiter, which was shining through the same 
layer. At 5h. 30m. A. M. a bright light flashed in all 
the rooms of the observatory, which must have been 
from a large meteor, as quite a dense cloud inclosed 
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the peaks and building at the time. This was on Sun- 
day morning, November 15, 1903. 

Lowe Observatory, November 16, 1903. 

em — 
THE OBELISK OF MONT PELE. 

Mont Pelé stands unique in the history of val- 
canoes in more than one particular. A little over a 
year ago, scientists who were studying this volcano 
discovered a peculiar tooth-like formation growing out 
of the old crater. Owing to the quantity of vapor and 
smoke which covered the mountain, this formation was 
not observed unti! it had grown to a height of 295 
feet above the rim of the crater. The formation could 
not be mistaken for a cone, such as is commonly 
formed in craters by the heaping up of matter ejected 
from the voleano, since the sides were quite smooth, 
and approximately vertical, as shown in our front- 
page illustration. It had rather the appearance of a 
solid shaft of stone, and was hence called the “obelisk 
of Pelé.” From the time it was first discovered it 
steadily increased in beight, and when measured in 
the latter part of March, 1903, it was estimated to be 
5,143 feet above the level of the sea, or 1,109 feet 
above Morne Lacro:x, but this did not mark the maxi- 
mum height, because a period of heavy volcanic ex- 
plosions had reduced it somewhat and caused its form 
to undergo many changes. Thus, during the spring and 
last snmmer it constantly altered in height and general 
appearance, sometimes rising a number of yards, and 
then, following a period of explosions, being reduced 
again. From the time of its measurement in March, 
the losses exceeded the gains until it finally disap- 
peared within the cone which had been formed about 
it. This cone seems to be made up of lava and ejecta 
which have been forced up from the vents, and of 
masses which have been shattered from the obelisk. 

The peculiar phenomena of the obelisk have awakened 
great interest. How such a huge monument, taller than 
the Effel Tower, could be formed on the top of a violent- 
ly active voleano is a problem that is not easy of solu- 
tion. As far as we can ascertain, only one plausible 
theory has been advanced, and that does not seem very 
credible; namely, that the needle was formed of molten 
lava during some previous period of activity, that this 
lava solidified and formed a plug which closed one of 
the passages of the crater, and that now it has been 
worked loose and forced up by the recent renewed ac- 
tivity. The obelisk does have the appearance of hav- 
ing been forced up in a solid piece like a stopper in 
the bottle, and held by friction against the sides of the 
opening. The northeast side of the obelisk is very 
smooth, almost polished in appearance. Its true color, 
however, is a reddish brown partly covered with a whit- 
ish incrustation. On the southwest side fresh surfaces 
are constantly appearing, owirz to the explosions, which 
vause portions to continually fall off. This side has a 
gray or reddish-gray appearance. It is impossible at 
the present time to state just exactly what the nature 
of the needle is, though in all probability it is largely 
pumiceous, which is judged from the fact that masses 
break off from it so easily, and also because of the 
abundance of pumice found in the vicinity of the 
Riviére Blanche. 

These particulars have been abstracted from an 
elaborate discussion of the phenomena of Martinique by 
E. O. Hovey, published in full in the current Surrie- 
MENT. Mr. Hovey was twice sent to the scene of the 
volcanic eruptions for purposes of study-—once by the 
American Museum of Natural History, and once by 
the National Geographic Society, The photograph re- 
produced on the front page of this issue was taken by 
Mr. Hovey for the American Museum of Natural His 
tory. 
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The Current Supplement. 
Emile Guarini concludes his account of the Viennese 





Metropolitan Railway in the current Suprtemeny No. 


1457. Dr. O. Boudouard discusses at length the subject 
of “Alcohol’as a Motive Power.” A tandem compound 
express locomotive for the Russian imperial railways 
is described. “Some Engineering Features of Drain- 
age” is a subject which C. G. Elliott, drainage expert 
of the Department of Agriculture, treats in a masterly 
way. Recent advances in Roentgen ray apparatus are 
outlined and illustrated. Dr. Salmon’s paper on “In- 
fectious and Contagious Diseases of Farm Animals 
and Their Effect on American Agriculture” is con- 
cluded. William Finn teils much that is interesting 
about the influence of sunspots upon electrical and 
magnetic forces of the earth. O, F. Cook’s article on 
the Central American rubber tree is conelnded, Mr. 
Walter J. Turney describes some interesting experi- 
ments with ultra-violet light and the electric dis- 
charge. 
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A correspondent suggests to us that some one ought 
to invent a movable cellar step which, when trod upon, 
will turn off a switch and thus extinguish al! electric 
lights. There are undoubtedly so many careless ware 
housemen, that a device of this character could be 
readily introduced, 
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PICTURESQUE CHINESE KITES. 


BY WALTER L. BEASLEY. 

The new Chinese exhibition now being in :talled and 
arranged for early exhibition in the American Museum 
of Natural History, contains many novel and extremely 
interesting objects, quite new to the eyes of the Occi- 
Schiff, and a few 
other friends of the Museum, among them Mr. Morris 
The field work 


dent To the liberality of Jacob oH 
K. Jesup, the present exhibit is due, 
was intrusted to Dr. Berthold Lau 
carried on 
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of the Upper World. While being flown, a cord is at- 
tached to three or more points of its length, in order 
it under control. In strong winds, 
al men are required to hold the reel. Undoubt- 
edly we have here one of the first and most an- 
patterns of flying-machines, thousands of years 
modern investigators have utilized and 
Dr. Stewart 


to keep sever- 


cient 
old, which 
brought to almost successful perfection. 
Cullen, of the Brooklyn Institute of Arts and Sciences, 
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they employ. Certain days are set apart for kite-flying 
in Japan, varying in different localities. In one of the 
current stories of Japan a famous kite episode ig re. 
In the sixteenth century a noted robber and 
bandit. Ishikawa Goemen, boldly tried to steal the 
celebrated Golden Fish surmounting the castle of 
Nagaya, by soaring up one stormy night by the aid of 
a large kite. Since then the flying of kites of an un- 
usual size has prohibited in the province of 

Owari. One of the peculiar sports 

which has been evolved out of kite. 


corded. 


been 





fer, who had previously 
Eastern researches for the Museum 
among the Amur River tribes of Si 
beria and the island of Sakhalien in 
the Okotsk Sea. One portion of the 
coilection is devoted to the popular 
The 


speci- 


amusements of the country 
most curious and striking 
this section are a varied 
kites 
picturesque in shape and ornamen 
tation wonderful 
specimens in their way, and portray 
especially their 
which 


mens of 


series of picture unusually 


The kites are 


a deal of ingenuity 
love of art and decoration 
runs through the whole life of the 
Chinese people, from their highest 
creations to the most commonplace 








flying, and which is extensively 
practised in Japan and Corea, and 
to a limited degree in China, ig 
that of kite-fighting For this 
aerial warfare, silk cords or strings 
are used, which have been dipped 
their entire length in fish glue and 
a preparation of powdered glass or 
porcelain. The kites are sent up, 
and the moment the strings become 


crossed the battle begins. The 
manipulators must let out their 
lines, and the one that becomes 
tense is cut through at once. When 


half a dozen or more become en- 
tangled, the nearly a 
Money is frequently wagered 


sport lasts 





day. 





objects of amusement. The kites 
obtained in the vicinity of 


represent one of 


were 
Peking, and they 
the leading outdoor diversions of the both 
mandarins and nobles, as well as the native popula- 
tion. In China kite-flying is a nationai pastime. They 
ere flown on certain holidays, one of the most popular 
being the festival of Ascending on High, occurring on 
the ninth day of the ninth month. On this occasion 
the hills and open country are lined with great proces 
kite-fliers, both young and old, who devote 
The untyersal use of the 


sons of 


sions of 
the whole day to this sport. 
kite is not looked upon as a form of amusement alone, 
but has a sort of religious interest connected with it, 
and is regarded as symbolic of the human soul, which 
is likened unto a bird in flight. Each particular kite, 
therefore, has its meaning and conveys some emble 
matic idea. A story or legend is suggested, and some 
famous god or warrior’s face is usually depicted. The 


likenesses of various animals and in 


A Chinese Dragon Kite Forty Feet Long. 


a recognized authority on games and amusements of 
*he East, states that the first invention and origin of 
the kite is attributed to a Chinese general named Han 
Sin, who in the second century B. C., while engaged 
in besieging the fortifications of Kao Tsu, the founder 
of the Han dynasty, sent up a kite to measure the dis* 
tance from his camp to the palace, which he had 
planned to enter by digging a tunnel, through which 
his army would come out about the center of the pal- 
ace courtyard. Japan and Corea also imitate their 
Chinese neighbors in kite-flying, a custom which was 
probably borrowed and introduced from the latter 
country, though their kites are not nearly so artistic 
and fanciful in design as those of the Chinese. The 
Japanese are likewise ardent lovers of kite-flying, 
and come next to the Chinese in the variety of forms 


and special matches arranged by 
experts in kite-fighting. Besides the 
wide array of unique picture kites 
here shown and described, the new Chinese collection 
contains rich examples of the best work. 
Numerous native paintings and drawings, illustrating 
their religious belief and worship, medical methods, 
the art of printing and bool:making, together with a 
thousand or more volumes in Chinese script on all 
subjects, were obtained. When fully completed and in- 
stalled the exhibit will be the largest and most com- 
prehensive in this country, covering as it will nearly 
the whole range of Chinese life and industries, It ig 
the ultimate hope and aim of the committee that the 
present collection should but mark the beginning of 
an exhaustive educational one, to be increased in the 
future by additions from all the other Asiatic coun- 
which would thoroughly represent the whole 
domain of their various cultures. The installing of 
such a collection, with its unequal- 
ed opportunities for practical re 


cloisonné 


tries, 





sects, more or less believed to be crea- 
tures of good luck rather than of evil 
portent, such as frogs, fishes, fireflies, 
owls, and butterflies, form the design 
A great number, how 
double-like 


of most cf them 
ever are const ructed in 
fashion, representing theatrical scenes 
and heroes of their ancient drama. 
Two of these portrait kites are shown 
in tne accompanying illustrations 
excepting those of the 

with 
A pair 


of boy-wreatlers in action and a typi 


In most cases 


women, the faces are covered 


long-bearded, grotesque masks 
cal Chinese maiden linked by the side 
of a figure having a ferocious animal 
head. evidently an Oriental version of 
Beauty and the Beast, form some of 
the curious shapes 

wonderful and 


Probably the most 


ingenious achievement of the Chinese 
kitemaker is the one designed to be a 
counterpart of the great Flying Dra 


gon. Tais is unquestionably the.long 





search and study, would, it is thought, 
give an impetus to Columbia Uni- 
which might lead to the es 
tablishment of an Oriental School,’ 
like those of London, Berlin, Leyden, 
St. Petersburg, and Paris, in which 
students could be trained for the diplo- 


versity 


matic and consular service, and where 
intending to locate in 
the Far East, could be made thorough- 
ly acquainted with the products, needs, 
these 


business men, 


and commercial possibilities of 
lands. The chair of Chinese recently 
inaugurated at Columbia, under Prof. 
Frederick Hirth, is the first success- 
ful step in this direction. 

SEE 
STAFF—ITS USE AND TREATMENT. 
BY J. & CRAWFORD. 

The crest of Art Hill in the Expo 
sition grounds at St. Louis commands 
a view of the general Exposition build- 
ings. These buildings are finished in 





est and most fantastic amusement de 


vice that has ever been constructed for 
flight head to tail it 


aerial From 


The Wrestlers—A Decorative Design on a Chinese Kite. 


staff. The pedestals, columns, capitals, 





measures nearly forty feet, and is made 
to fold up, aceordion-like. The fierce 
large head of the dragon, so famous 
in Chinese mythology having long 
pre'ruding horns, huge eyes, and gap- 
ing mouth, forms the front of the kite. 
Extending from head to end, and con- 
atituting the body portion, are a series 
of bamboo sticks, running crosswise, 
which are fastened 
more pasteboard disks, 
These are painted 


yellow, and 


to the center of 
twenty-five or 
a foot in diameter 
in circles of black, red, 
white, representing the all-seeing eyes 
A tail portion, 
strips, is arranged to 


of the mighty dragon 
of narrow silk 
the last 
chanical contrivance, the curved pieces 
of pasteboard forming the eyes are 
made to revolve by the wind while the 
kite is being flown. Seen in the air, 
with its serpentine-like motion, its 
huge, glaring eyes, swiftly twirling in 


piece of bamboo. By a me- 








pilasters, curtain-walls, friezes, pedl- 
ments, arches, masks, figures, and 
statuary groups are molded of that 


material. 

From the view above indicated the 
facades, architectural members and en- 
richments look like stone. They ap 
pear strong, solid, and permanent 
This view from the hill has been de 
signed to give the buildings perspec 
tive and emphasize their massivyeness. 
The tints harmonize with stone colors, 
Like all pleasing constructions, the 
elevations are simple and stately; they 
please by the absence of fussy details; 
they impress by the restraints of dig- 
nity. Many times I have gone upon 
Art Hill with in which 
were Congressmen, State officers, com- 


delegations 


missioners, and men high in the pro 
fessions—all agree that strength, 
beauty, and dignity are the predomi- 
nating features of these Exposition 
buildings. 


Yet they are temporary. At best 








their sockets, the effect is said to be 
astonishingly realistic, producing an 
awe-inspiring scene, to the Chinese 
mind, at least, of the powerful demon 


The Captive Maiden--A Scene Painted on a Chinese Kite, 
PICTURESQUE CHINESE EITES. 


they are expected to last little more 
than a half-dozen years. 

When I concluded to write this 
article on staff, it did not occur 
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The Pointing Machine. Model to the Left, Artisan 
Nails to the Pointer at the Right. 























A Completed Figure Ready for Installation. The Colonnade of Statues. 
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An lonic Colonnade Veneered with Staff. : 
STAFF—ITS USE AND TREATMZNT AT THE 8ST, LOUIS EXPOSITION, 
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me that there would be the least difficulty in ob- 
taining facts Here were a half-dozen shops, Here 
were the contractors, the modelers, the molders, the 
installers and hangers; some had operated in staff at 
Chicago, Omaha, Paris, and Buffalo. But | soon found 
that their statements did not agree, Some said that 
Portland cement mixed with the staff made a compo- 
sition stronger and better than staff alone; others said 
that cement and staff were incompatibles—that the 
mixture would not form adhesive plaster at all; some 
said that marble-dust was mixed with the best grades 
of staff; others never heard of marble dust. Most of 
the Italian workers claim to have secret processes for 
compounding the molds and releasing the cast from the 
mold; Americans claim that the best treatment is 
known alike to all skilled craftsmen in the art. Some 
said that the first staff was used on the Chicago Expo- 
sition buildings in 1893; others insisted that the an- 
clients had plastered their houses very much in the 
way that St. Louis mechanics are doing to-day—that 
mummy-cases were made of staff. These staff-workers 
did not even agree as to the origin of the name. One 
pleasant fiction ran that W. D. Richardson, superin 
tendent of staff-work at the Columbian Exposition, 
presented some specimens of his work to the chief 
architect of the Columbian Exposition buildings and the 
architect was so much pleased that he adopted Rich 
ardson’s suggestion, saying: “This is the staff upon 
which we shall lean;” that the phrase was catching, 
and that the name crept inte general use. 

In the main these contradictions do not grow out 
of a purpose to deceive. The ndustry is so new in our 
country and its possibility so great that all sorts of 
theories have become current. No standards have 
been established and there are no printed American 
authorities. Staff workmen are enthusiastic and their 
imaginations do not always subserve their judgments. 

Magazine writers have apparently overlooked the 
subject and there is scarcely anything in the elemen- 
tary or periodical literature of the country treating 
of staff. William Millar, a London plasterer, printed 
a book in 1891 on “Plastering, Plain and Decorative,” 
which <urnishes some valuable subsidiary matter. This 
is the only English authority I could find. Watching 
the molding operations, however, I became able to 
reconcile a certain line of statements so that I ought 
to be able to give the essential facts relating to staff 
and its treatment 

Suppose that one hundred spread-eagles of colossal 
size are wanted, First, Missouri yellow clay is ground 
and tempered to the consistency of putty when ready 
for the glazier. The modeler shapes this clay in au 
details exactly as he wants the eagles. This work 
requires an artist. The model is kept free from cracks 
and toughened by moisture 

The next thing is to get a flexible mold which con 
forms in every particular to the details of the eagle. 
From this mold the one hundred birds will be cast. 
This mold is made of gelatin. It is one or two inches 
thick, cohesive, tough, and flexible It is mobile, so 
that parts of the cast which cut under may be re- 
leased. it may be bent and handled with little danger 
of breaking 

How shall we cast this mold? 

First, overlay the model with a coat of clay one or 
two inches thick. Then overlay the coat of clay with 
a shell of plaster-of-Paris four or five inches thick. 
This “shell” may be cast in sections, or it may be cast 
whole and cut through to the overlay with a saw, then 
taken down in sections. The overlay of clay is then 
taken down; the model now stands alone. This model 
is olled or greased. The inner surface of the shell is 
likewise olled or greased, the shell replaced, and the 
sections keyed together and locked, The mold and 
model are held in their relative positions by a shore 
underneath and small posts called struts on the sides. 
There is now a vacant space between the shell and 
the model—the space before occupied by the clay. 
Through a small opening in the top this space is filled 
with ladles of melted gelatin, which soon sets. The 
shell is again taken down, the gelatin cut in sections 
coinciding with the shell and remove¢ from the model. 
Sach part is placed in its counterpart of the shell, and 
when these parts are approximated the mold is com- 
plete. The oil prevents the gelatin from sticking to 
either the shell or the mold. Alum water applied to 
the mold hardens its surface, causing the plaster to set 
more quickly. 

From this mold twenty or twenty-five plaster-of-Paris 
eagles may be cast. As soon as the mold shows signs 
of weakening the gelatin is melted again and molded 
again. Ten eagles may be cast a day, and these casts 
ought to season two or three days before installetion. 
So that giving time for making and renewing the molds 
it would be two weeks after the model is finished be- 
fore the figures of these colossal birds would perch 
along the sky-line of a colonnade or building. 

A discriminating mind will at once see the value of 
gelatin, which is a superior kind of glue, ‘or molding 
ornamental figures. An intractable material sth as 
wood or wax would not allow the “undercuts” to 
withdrawn—no elaborate figure could be duplicated 
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in the same mold. Gelatin (being tough, flexible, and 
mobile) cheapens, diversifies, and enriches the reliefs 
of the decoration. 

The gelatin mold was invented by Mons. H. Vincent 
in London in 1850. The great exposition of 1851 pop- 
ularized the process. Italians, always expert in terra 
cotta and the plastic arts, were quick to adopt it, and 
most of the men who follow exposition staff-work in 
this country are Italians. However, there is no spe- 
cial secret about the process of molding, and when a 
strike is threatened there is little difficulty in finding 
Americans or Germans who soon pick up the work. 
John Pianta, it is claimed, applied for a patent for a 
glue mold in the United States twenty-five years ago— 
a fact which no doubt tended to confirm Italians in 
the notion that they could monopolize the work. Some 
minor improvements have been introduced, such as 
using shellac to season and harden the surface of the 
clay model, stop the suction, and prevent adhesion. 
This gelatin searches out the minutest recesses in the 
model; it will refiect the grain in tanned skins and a 
day’s growth of the human beard 

Of what are these eagles made? 

Gypsum is the sulphate of lime. Gypsum rock is 
mined at Fort Dodge, lowa; Blue Rapids, Kansas, and 
different points in Michigan. This rock is crushed and 
reduced in a grinder until it will pass through a burr- 
mill which reduces it to an impalpable flour It is 
then cooked for two hours in kettles which hold eight 
or ten tons each This cooking process gives it the 
chemical properties of stucco. The flour is commer- 
cially known as plaster-of-Paris. Out of this plaster 
alabaster is made. 

A solution of glue retards the setting of mortar, giv- 
ing the workmen more time to manipulate the plaster. 
A cast of simple plaster-of-Paris may be sawed, chis- 
eled, whittled, and fitted, but it will not stand ham- 
mering or nailing. It will break and shatter, It is 
brittle and needs a binder. 

Under the patronage of Owen Jones, the famous 
author of “The Grammar of Ornament,” M. Leonard 
Alexander Desachy, a French modeler, in 1856, took 
out letters patent in London for a fibrous plaster. The 
Frenchman failed financially, but his method was so 
successful that at the Paris Exposition of 1878 panels 
forty feet square were shown made of fibrous plaster. 
This work for the first time was called “staff.” The 
embellishments of the panel were called “chassis-en- 
staff.’ These panels were fastened with nails or 
screws; the enrichments were planted in the same 
manner. At this exposition some of the arches along 
the “Streets of All Nations” were made.of staff. Where 
it was not possible to mold the sections in situ, .they 
were nailed in place. Tow was used as a binder and 
the process gradually spread among engineers, me- 
chanics, and workmen everywhere 

It is claimed that over 150,000 square yards of the 
fibrous plaster were used at the Columbian Exposition. 
For interior decoration it is as permanent as adamant. 
It is used to restore old ceilings; to build new center- 
pieces, pilasters, columns, medallions, running friezes 
and borders; to mold original and free-hand pieces, 
etc. It makes fine stage properties—great cannon, 
temples, images, stone ledges, and the like. They are 
east around a core to make them light and cheap. It 
was used in the interior decoration of the new opera 
house in Paris, and a replica of Michael Angelo’s “Mo- 
ses” was made of staff in one of the Italian churches 
and transported to the museum ‘n South Kensington 

The ordinary fibrous plaster is made of plaster-of- 
Paris and Manila fiber. Desachy used a coarse canvas 
ealled “scrim.” At the Columbian Exposition burlap 
was largely used, at a cost of twelve cents a pound. In 
Mexico a species of cactus—the same from which 
pulque is made—furnishes a good fiber, and the coarse 
tow of New Zealand flax ranks high. I am told that 
some kinds of sea-grass and excelsior have been used 
successfully. This binder must be rather loose and 
coarse to allow the plaster to percolate and to give a 
surface for adhesion. It must be strong and well 
teased to give the cast uniform resistance. Mr. Jos- 
eph Eastman is perhaps the first contractor who used 
the unwoven fiber in this country, and Mr. Leo Bonet 
the first to exploit what is called staff-work in America. 

Urmixed with fiber, a thin coating of mortar called 
“firsts” is first introduced into the mold to give a smooth, 
finished appearance. As soon as the firsts become tacky 
the “seconds” are introduced with relatively large 
quantities of fiber. Hundreds and hundreds of tons of 
this fiber from Manila have been ised in the Wor!d’s 
Fair buildings at St. Louis, at a cos: not to exceed four 
cents a pound. Most of the casts are made in sections 
with open, unfinished backs. The mortar is banked 
against the mold as though the cast were hollow; 
strips of scantling with ends projecting are hankell 
in with the fiber and imbedded along the back of the 
cast. These ends make good handles for carrying the 
figures and the strips give additional strength to the 
work. Molders become very skilled in judging the 
amount of mortar necessary to fill one of these sec- 
tions. I have frequently seen them gage the amount 
so exactly that not a quart of the material was left, 
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And they appear to know just how fast to work the 
gaging before it becomes hard and refractory. 

If it is sought to reinforce the fireproof qualities of 
staff Engiish workmen introduce slag and breeze with 
the fiber. It seems that a few years ago a music hall 
in Oxford veneered with staff burned and gave the Eng- 
lish architects an opportunity to determine the fire 
resisting qualities of various retarding ingredientg, 
Staff and slag stood the test. 

Staff is splendidly adapted for all kinds of relief 
ornamentation. It readily adapts itself to arcs, ovals, 
scrolls, or irregular, free-hand figures. Its lines are not 
hard and studied like those of brick. They are soft, 
swimming, and pleasing. 

Like the Bath stone in England, it may be put on 
in slabs to imitate heavy ashlars. Its cost is about 
one-third that of wood. The contract price of the Man- 
ufactures Building was $720,000; of that sum $165,000 
was paid for the staff-work. This is a fair illustration 
of the proportional cost. ‘The gelatin mold increased 
its production; the fiber increased its use. 

Staff is well-nigh fireproof. Frost does not hurt it, 
Rain has little effect upon it. A drip injures it. Yet 
as a veneer for the ordinary Exposition building it 
lasts scarcely ten years. Why? Ordinarily these 
buildings have inadequate foundations. They setile 
and force cracks in the walls. Much of the plane sir- 
face is plastered on Burkitt-Hall sheeting, one-half 
inch pine, which costs about $16 a thousand. This 
sheeting is plowed with a tool like that used for mat!:h- 
ing flooring, the grooves running an inch or two apart, 
This sheeting swells in wet weather and shrinks in dry 
30 that the clinches are broken and the plaster scales 
off. When anchored to brick buildings or spread on 
expanded lath, staff will doubtless prove to be a ser- 
viceable outside finish, easily repaired and moderate in 
cost. But its fitness for a permanent finish is just be- 
ginning to receive the attention of American bullders, 
Before we shall know its real value we must await 
their verdict. 

Besides the ornate decorations of the Exposition 
buildings done by the contractors, a half million dol- 
lars is being spent under the supervision of the Chief 
of Sculpture, Mr. Karl Bitter. In this department of 
the Fine Arts no less than six hunded groups and fig- 
ures will be executed. Under methods prevailing 
twenty years ago it would have been impossible to do 
this work in the limited time or with twice the sum 
of money appropriated. One device alone, the pointing 
machine, has worked a saving of more than $300,000, 
This machine was invented by Mr. W. H. Pain and 
operates on the principle of the wood-carving frame 
used in the Pullman shops, and no doubt evolved from 
the pantograph. The model is, of course, made in the 
studio of the artist commissioned to produce it. This 
model is conveyed to an enlarging shop, of which there 
are two—one at Hoboken, N. J., and the other in the 
Education building. One arm of the pointing machine 
follows the reliefs of the model while the long arm 
indicates on a wooden frame the height of the corre- 
sponding relief on the enlarged work. Nails and 
slender spikes are driven into the frame just far enough 
to mark the height indicated by the pointer. Staff 
heavily bound with fiber is laid through this arrange 
ment of nails until the heads are barely covered, With 
a little skill and practice the reliefs and surfaces of the 
original are enlarged to any size required. One group 
here known as the Center Cascades weighs over twen- 
ty tons and is built up in twenty sections. Many of 
these groups weigh five or six tons, and the statue of 
“Peace,” by Karl Bitter, is a female figure sixteen feet 
high. The workmen in these enlarging shops get from 
70 to 90 cents an hour. 

Closely related to staff is pargeting—using a die on 
plastic ceilings to indent the ornamentation—a method 
which superseded hand-carved stucco. 

Of course, molded work is cheaper and more diversi- 
fied. But the relations of staff to the older methods 
of decoration is an interesting study, one upon which 
I shall not enter further than to say that plaster-of- 
Paris cannot be used with Portland cement. Miles 
of buildings in Paris and London are veneered and en 
bellished with cement alone, but never in composition 
with staff; they are incompatibles. 

s : a Siitainiaas 

One of the greatest enemies and causes of trouble 
to any first-class packing is water in cylinders, which, 
when it occurs, demoralizes the packing. Strange t0 
say, no metallic packing has been designed which will 
give first-class results as a water packing—the water 
rods of pumps, for instance, When first applied they 
usually work with fair success, but soon commence 
to leak and continue doing so. Also no thoroughly 
satisfactory packing has been invented and used for 
expansion joints. There is quite a large field for ii 
vestigation in this direction. 

Charles T. Yerkes is the authority for the state 
ment that the London underground system is noW 
half completed, and that it will be entirely finished in 
about five years. The section from Baker Street t0 


Waterloo will be open within a year. 
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THE LEBAUDY AIRSHIP. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The remarkable flight which was made by the Le- 
baudy airship on the 12th of November will no doubt 
mark a date in the annals of aerial navigation. The 
most noteworthy performance was the circuit Moisson 
to Mantes and back, in which the airship covered 
about 38 miles in 1h. 41m. and came back to the start- 
ing point. It had been the intention of the aeronauts 
to make the trip to Paris as soon as they felt sufficient 
confidence in the airship’s perfection, and they have 
now carried out their idea 


Scientific American 


ence of horizontal and vertical planes, the first of 
which concur toward limiting the pitching motions and 
the second assure the stability of the direction. 

The car has the form of a flat-bottomed pontoon 
with pointed extremities, It is 15.75 feet in length, 
5.25 in width and 3.28 in depth. It is formed of a 
metallic frame. In the experiments of 1902 it was 
entirely covered with aluminium, for which has now 
been substituted a fireproof fabric that covers only its 
prow. In order to stiffen all the parts of the car 
and firmly crossbrace the horizontal shaft of the pro- 


4il 


car, between the forks of the pyramidal crutch. The 
mouth of the chimney is protected by a ball of wire 
gauze, which suffices to extinguish the projections of 
ignited gas. In order to prevent any ignition that 
might occur should drops of gasoline failing from the 
motor come into contact with the hot walis of the 
exhaust, the latter is provected by a sort of semi 
cylindrical tunnel, It will be seen, then, that m_n- 
utest precautions hive been taken against the chances 

of fire. 
The motor actuates two double-bladed propellers 
arranged on each side of 





with complete success 


the car at the extremit es 





M. Juchmes, who piloted 
the airship, after an en- 
thusiastic reception, stated 
that ke left the balloon 
shed at 9:20 A. M. accom- 
panied by the machinist, 
Rey After passing over 
the Seine region to the 
west of Paris it crosse 
the Forest of St. Germain, 
then entered the city by 
way of the Bois de Bou- 
logne The airship was 
then headed direct for the 
Hiffel Tower, which it 
reached, and landed just 
behind it, carrying out his 
original intention. As the 
wind came somewhat from 
the side, he was obiiged to 
hold the point of the bal 











of a holiow horizontal 
journal in the interior of 
which revolves the driving 
shaft. The transmission 
to the propellers is effect- 
ed through the interme 
dium of bevel wheels pro 
tected by casings. In con- 
sequence of their position 
it would be difficult to’ give 
the propellers.a_ great 
sweep, Those now used are 
but 8 feet in diameter, but 
make up for so small di- 
mensions by a high rotary 
velocity, say. of from 800 
to 1,000 revolutions a min 
ute. The blades of the pro 
pellers are of steel plate 
of from 0.04 to 0.06 of an 
inch in thickness. The 














loon to the right of the 
course At the start he 
had 640 pounds of ballast, 
and threw out 286 during the trip. The maximum alti- 
tude he reached was 1,000 feet, and the mean 330 feet. 
The duration of the trip was ih. 41m. From Moisson 
to the Champ-de-Mars, the distance in a straight line 
is about 32 miles. He estimates that the actual dis- 
tance he made is about 38 miles. As to the speed the 
airship made on this trip, it can be reckoned in two 
ways. Taking account of the straight-line distance, 
it is about 19 miles an hour, or according to the real 
distance covered by the airship, 22.4 miles an hour. 
The mean speed of the wind as registered at the top 
of the Eiffel Tower was 20 feet per second. It blew 
from the northwest. At the St. Jacques Tower, 200 
feet high and therefore in the atmospheric layer in 
which the airship sailed (it kept generally 350 feet 
above the ground) the wind showed 10 feet a second, 
blowing from the west-southwest. 

The balloon is asymmetrical, its midship frame be- 
ing situated slightly toward the front The total 
length being 190.24 feet. The midship frame is situ- 
ated at 81.67 feet from the prow and 108.57 from the 
stern The extreme diameter of the balloon is 32.14 
feet. With respect to the length of 190.24 feet we have 
thus an elongation of 5.6 diameters. In the entire 
median part the section of 
the fusiform bag is not a 
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pellers, there is arranged beneath the car a sort of 
crutch of pyramidal form composed of tubes and 
stretchers and the point of which serves for the at- 
tachment of the necessary rigging. It is through this 
pyramidal point that the balloon is placed upon the 
ground, and there is no need of a more solid base, 
since the landing of a dirigible does not necessitate an 
immediate disinflation. The car is suspended at about 
10 feet beneath the oval frame by means of 28 small, 
flexible steel cables about 0.25 of an inch in diameter. 
We might be tempted to criticise the builders of the 
Lebaudy for having introduced into their suspension 
a rigid element cailed a “thrust frame,” and which 
conflicts with the above principle. This is a piece of 
trapezoidal form, of well braced tubes, which starts 
obliquely from the car and ends in front of the oval 
frame and thus transmits to it directly, through com- 
pression, the thrust of the propeller . M. Julliot thinks 
that this frame, by rendering the car and balloon more 
completely interdependent, opposes itself to the effects 
of torsion that necessarily occur in turning about. 
At all events, the thrust frame is a new element that 
it was of interest to experiment with, and that seems 
to have given good results. 


arm to which each blade is 
riveted and welded is form 
ed of a hollow nickel-stee! 
tube which becomes more and more oval and flattened 
in measure as it recedes from the center of rotation. 
Each blade occupies 1-16 of the circumference 

When the balloon is freshly inflated with hydrogen 
possessing about one ounce of ascensional force to the 
cubic foot, the carrying power is 5,848 pounds. The 
principal elements of the dead weight are as follows: 


Pounds. 
Aavemtatic Part occ risk ice st cit ins 1,056 
Oval platSeree. 6c 65s. ci CASS ew we 660 


Car, motor, propellers and mechanism.. 1,760 

Fatal ons cKe eee cad een eee 8,476 
There remain, then, 2,200 pounds disposable for car- 
rying four aeronauts (660 pounds), 462 pounds of gas- 
oline, representing a supply sufficient for a trip of 15 
hours, 44 pounds of cooling water, 440 pounds of bal- 
last, and a certain number of accessories, such as ex- 
tinguishers, a statoscope indicating the ascending and 
descending motions, manometers indicating the press- 
ure of the gas in the balloon, various cordage and two 

guide ropes in the front and rear. 

In order to regulate the equilibrium and the distri- 
bution of the loads, so that the axis shall be perfectly 
horizontal, the builders 
have provided two small 





complete circle, but a seg- ; 


reservoirs of water at the 





ment limited by a chord at 
its lower part. This means 
that the balloon presents a 
flat portion fixed to a linen- 
covered plane and held by 
a rigid frame which is at- 
tached to the side of the 
bag and, on another hand, 
supports the suspension. 

The surface of the bag is 
about 13,000 square feet. 
Its weight, stitching in- 
cluded, is about 880 
pounds. The impermeabil- 
ity is so complete that last 
fall the balloon remained 
inflated for more than for 
ty days without the gas 
having perceptibly lost any 
of its ascensional force 
The floating apparatus is 
completed by an air bal- 
lonet for compensating for 
the incessant variations in 











two extremities of the oval 
platform. These communi- 
cate with each other 
through a flexible tube 
passing through the car 
and upon which is ar- 
ranged a smail pump by 
means of which water may 
be sent from one to the 
other. 
———————- 9 P-O- 

An oil-propelled motor 
railroad coach is in course 
of construction for the 
Great Northern Railroad 
of Great Britain. The car 
is to be of the standard 
gage, with a capacity for 
30 passengers. The motor 
will be of the Roots oil 
type, developing 49 horse 
power. Four speeds will 
be provided forward and 
reverse. There will be @ 











volume that the gas under- 





goes in consequence of the 
modifications in tempera- 
ture and pressure. In the Lebaudy, the ballonet has 
a capacity of about 11,900 cubic feet, say about a sev- 
enth of the total capacity. It is divided into four 
compartments in order to prevent displacements of the 
mass of air. A blower of great discharge serving to 
inflate the ballonet is placed in the car and actuated 
hormally by the gasoline motor that furnishes power 
to the propellers, but, in case of accident. may be set 
in operation by means of a small dynamo driven by 
accumulators 


A characteristic of the Lebaudy balloen is the pré 
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The motive power is furnished by a 40-horsepower 
Daimler motor cooled by a circulation of water and a 
radiator. The carbureting is of a system analogous to 
that of the Krebs apparatus. The gasoline tank is 
placed beneath the car and the motor as a measure of 
precaution against fire. A little compressed air is sent 
to it by means of a bicycle pump for feeding during 
the setting in operation. The exhaust pressure after- 
ward suffices. The motor uses 30.8 pounds of gasoline 
per hour, say about 6 fluid ounces per horse hour 

The exhaust chamber likewise is placed under the 


cab fitted at either end of 
the vehicle for the accom- 
modation of the engineer, 
so that the coach may be propelled either forward 
or backward and the engineer will always be at 
the front of the vehicle. The engines and pro 
pelling mechanism are being constructed by Sir 
W. G. Armstrong, Whitworth & Co, of New- 
castle-on-Tyne, and the engine is to be available for 
various kinds of liquid fuel, such as ordinary petro 
leum oil, gasoline, paraffin or kerosene. In the first 
ear, attention will not be devoted so much to speed 
as to reliability and efficiency in the motor. The top 
speed will not be greater than 35 miles per hour. 
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FOLDABLE SEAT. 
In the accompanying Illustration we show a folding 
stcol of improved form, which has just been patented 

















FOLDABLE SEAT. 


by Mr. James Sharkey, of Eton, Ohio. An essential 
feature of this improved stool lies in the provision of 
means for automatically locking the stool in open posi- 
tion, so as to afford a stable support whereon the seat 
top may be conveniently held for service. As shown in 
the illustration, the four legs of the stool are pro 
vided with flattened surfaces near the upper and lower 
ende, on which wear plates are fastened so as to slight 
ly project outward from the surfaces of the legs and 
gerve as clearance washers. To each pair of legs a 
foldable brace is secured 
crossed and pivoted at their centers. Their lower ends 


This consisis of two arms 


are pivoted to the clearance plates of the stool legs 
The upper portions 6f the arms are slotted, and pivot 
ally secured to the upper 
fastened to these slots 


clearance plates by screws 
These slots permit folding 
of the stool, when the parts will occupy the positions 
shown in one of our views. When in open position, 
the stool is automatically locked in place because of 
the lateral bend which will be observed at the upper 
ends of the arm 
folding and holds the legs from drawing together un- 
der the weight of a person sitting on the stool. The 
canvas top of the stool is provided with four circular 
openings, which may be readily slipped over buttons 
formed on the tops of the legs. When the legs are 
folded, the canvas top may be wrapped around the 
frame and its ends buttoned together. A handle is 
also secured to the cover, so that the folded stool 
forms a neat package, which may be very conveniently 
carried about. 
to the purpose just described 
modified so as to serve as a support for a foldable top, 
a table, a fleld camera, and any other analogous pur- 
pose. 


This obviously prevents accidental 


The invention is, of course, not limited 
It may be elongated and 
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DISPLAY ANY VENDING CASE. 
An attractive display of his gocds means so much 
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to a merchant, that novel and pleasing display cabin- 
ets are constantly being designed by inventors. We 
illustrate herewith a recent invention, which is par- 
ticularly applicable to the display of small articles, 
such as tobacco packages of different sizes. The in- 
vention has been patented by Mr. William Meyer, of 
120 Summit Avenue, West Hoboken, N. J. The pack 
stored in three different magazines according 
The magazines li2 one in front of the other, 
and are divided into compartments by rails of I-shaped 
These are vertically arranged, and are 
adapted to retain the articles between their flanges. 
Magazine A is provided with narrow compartments; 
those in magazine B are wider and deeper, while the 
largest compartments are found in magazine C. It 
will be observed in the sectional view that at the lower 
or delivery ends of the compartments the flanges are 
cut away at the front, and that the delivery ends of 
magazine C project below those of magazine B, which 
in turn project below those of magazine A, so that 
access may be easily had to any one of them from the 
front. In order to prevent the packages from sliding 
out at the bottom, foot-flanges are provided on the 
lower ends of the side pieces. The delivery points of 
magazine A are covered by spring-pressed plates to 
prevent the lowest articles from sliding forward. In 
order to make the appearance of the display case more 
attractive, the front flanges of the side pieces are cut 
away throughout their length, and vertical rods sub- 
stituted to hold the packages in place. The magazines 
are supported in the cabinet in such manner that they 
may be slid forward when it is desired to remove them 
therefrom. The entire front of the cabinet except the 
lower or delivery portion is covered by glass doors, 
which are fitted in grooves at the top and bottom of 
The upper groove is made so deep, that on 
the lower end of the 


ages are 
to size. 


cross section, 


the case. 
raising the glass door therein 
door will be raised clear of its groove, and the door 
can thus be removed. At the top of the cabinet is a 
receptacle filled with moistened absorbent material, 
which serves to preserve a proper de- 
gree of moisture in the articles con- 
tained in the magazine. 
Soata omens aes 
CENTRIFUGAL MACHINE. 

An improved machine has recently 
been invented by Mr. Paul Boulan 
ger, Obrapia 48, Havana, Cuba, for 
straining out the liquid portions oi 
pulp in sugar-making. The machine 
may be briefly described as consist- 
ing of an outer stationary casing in 
which is located a revoluble perfo- 
rated drum, and operating within this 
drum is a spiral conveyer indepen- 
dently revoluble. In the accompany 
ing illustration the outer casing has 
been broken away to show the per- 
forated drum and the conveyer. The 
ends of the casing are closed by 
flanges, which fit closely to the sur- 
face of the drum. An outlet is, however, provided at 
through which the liquid may be drawn 
off. The drum, it will be observed, is flared from the 
center to the right-hand end, where it is supported by 
spokes radiating from the central hub. Here it is also 
coupled to a skeleton frame, consisting of a cylinder 
section in which large openings have been cut. A sepa- 
rate casing covers this frame, and is provided. with an 
outlet at the bottom; the frame is secured to a disk 
provided with a hub keyed to the main driving shaft 
The latter is supported in bearings at each end of the 
machine, and is provided with a pulley at the right 
end, by which it may be rotated. The rotation of this 
shaft causes the perforated drum to rotate, the left- 
hand end of the drum being supported 
by a ring which turns on roller bear- 
ings mounted in a circular frame. 
The conveyer consists of a _ spir- 


the bottom, 








ally-coiled metal strip, which, at 




















DISPLAY AND VENDING CASE, 





the center, is supported by an 
arm extending from a central hub. 
This hub is keyed to a hollow shaft, 
which is slipped over the main driv- 
ing shaft, and is supported in a sep- 
arate bearing at the left end of 
the machine and in a_ central re- 
cess in the hub of the disk at 
the right end. This shaft may be ro- 
tated by connection with a pulley 
mounted thereon at the left end. By 
this construction it will be observed 
that the conveyer and perforated drum 
may be separately rotated and con- 
trolled. 

The pulp may be fed into the ma- 
chine through a tube at the left, and 
by centrifugal action wili be thrown 
against the perforated wall of the 
drum, the liquid matter passing 
through the perforations into the cas- 
ing, whence i* may be drawn off 
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through the bottom outlet. The solid matter, however, 
is retained and fed forward by the conveyer until it 
through the openings of 
which it passes into the auxiliary casing, and may be 
thence drawn off through the outlet provided therefor, 


reaches the skeleton frame, 


—> +O a 
An Early Cenception of the Telephone, 


The supposed inventors of the telephone are so many, 
and their number is so constantly increasing, that the 
claims of a certain Charles Bourseul, whose electric 
telephone was described in French and German period- 
icals in 1854, may not be without interest. In a Ger- 
man daily newspaper which bears the strange title 
Didas-Kalia, of Frankfort-on-the-Main, there appears in 
the issue for September 28, 1854, a rather fantastic 
description of the wonderful achievements of Bourseul. 
After rhapsodizing on the “wonders with which elec- 
tricity has lately surprised us,” the author mentions a 
new invention “which will not only revolutionize teleg- 
raphy, but will also immeasurably extend its useful- 
ness.” The invention in question, we are.told, is noth- 
ing more or less than the electric transmission of 
speech, and springs from the fertile brain of Charles 
Bourseul, a soldier of the army of Africa in 1848. 

It must be confessed that Bourseul had the right 
idea. An electric current passing through a wire 
energizes a piece of wrought iron with which it is in 
contact, and converts it into a magnet. As soon as 
the circuit is broken, the wrought iron is demagnet- 
ized. The electro-magnet thus constituted is able alter- 
nately to attract and release a movable plate, which, 
by its coming and going, produces the conventional 
signs used in telegraphy. Bourseul thought that if a 
metallic disk could be invented which would be so 
movable and flexible as to respond to ail the vibrations 
and that if this disk were 
placed in a circuit so that it could make and break the 
current at every impact of the air vibrations, it would 
by the same means be possible to cause a second similar 


of sounds (as does air), 
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metallic disk to repeat the vibrations in the first disk 
in equal time. Hence, the ear placed at the second 
disk would be affected as if it received the sounds 
directly. 

The author of the article is so imbued with the 
possibilities of Bourseul’s invention that he informs 
us, “if the idea is carried into effect, then the electric 
telegraph wiil be of the past.” 

It is, indeed, clear enough that Bourseul had the tele- 
phone in his grasp not only before Bell, but even seven 
years before Philip Reis produced his famous make- 
and-break musical telephone at Frankfort. Bourseul, 
however, seems not to have gone so far as to produce 
a working instrument adapted for actual use. Further- 
more, he probably knew nothing at all of the undula- 
tory theory of the current, upon which articulate 
speech depends. For that reason the courts have 
ignored Bourseul’s apparent claims te originality in 
the production of the telephone. Bourseul’s case is 
rather striking, for it is the case of a man who had to 
make but one short step in order to realize an idea, 
which, only many years later, was practically carried 
out. 

—> 9 <—— —__—__——_ 

About forty deaf-and-dumb persons gathered recent- 
ly at the house of William E. Shaw, an electrical work- 
er living in Brookline, Boston, Mass., to witness a 
demonstration of a new invention which has been 
worked out by Mr. Shaw. It is an alarm clock de- 
signed to awaken persons who have the misfortune to 
be deaf and dumb, Its function is performed in several 
different ways. At the time for which the instrument 
is set, an electric light is thrown into operation, and 
the rays are reflected on the face of the sleeper, and be- 
sides this there is an arrangement by which the pillow 
under the head of the sleeper is violently agitated. 
The inventor’ says that he does not expect to make 
any money out of the device, as there cannot be suffi- 
cient demand for it, but he invented the thing more 
out of compassion for persons afflicted in this unfor- 





tunate manner than for any hope of reward, 
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ODDITIES IN INVENTIONS. 
Drir-RecelveR roR UMBreLLAsS.—An Ohio 
has hit upon a very simple device which can be at- 
tached to a wet umbrella 
to catch the drip. It con- 
sists of a rubber recep- 
tacle having approximate- 
ly the shape of a top. 
The lower end of the re- 
ceptacle is provided with 
a small which 
will snugly fit over the 
slenderest umbrella rod; 
yet the material is suffi- 
ciently elastic to permit 
of its being stretched 
over the largest rod or- 
dinarily used. At the up- 
per end of the device is 
a much opening 
formed wiih an inwardly 
extending flange which 
serves to retain the drip- 
ping though the 
umbrella be raised for 
use, In order to keep this 
flange clear of the um- 
brella, it has a number of 
ribs formed therein. An 
opening is formed in the side of the receptacle, through 
removed. This 
opening is normally closed with a rubber plug. 


inventor 


opening 


larger 


even 





DRIP-RECEIVER FOR 
UMBRELLAS. 


which the water collected may be 


AN Improvep Or, CaAN.—A recent invention provides 
an oil can and funnel which may be used in filling 
lamps or for other purposes in such manner as to 


is attached to the 
Normally, 


waste of oil The funnel 


such as shown in Fig. 3. 


prevent 


can by a hinge, 


3 


\ 





AN IMPROVED OIL CAN 


the funnel covers the top of the can, as shown in Fig. 
2; but when it is desired to fill a lamp or the like, the 
funnel may be swung to the position shown in Fig. 1. 
t will be observed that on the line where the funnel 
rests on the top of the can, a groove is formed; also 
from Fig. 2 it will be observed that the edge of the 
funnel at the mouth is turned over, forming a trough. 
When the funnel occupies the position shown in Fig. 
2, any drippings from the can or funnel will be caught 
in this trough and retained until poured out on filling 
of the next lamp A slight projection on the inner 
face of the funnel is adapted to catch on the mouth 


of the can and hold the edge of the trough in snug en- 


gagement with the upper edge of the groove on the 
can. 
NAILLESS HORSESHOE As a substitute for the ordi- 


nary nailed horseshoe a Pennsylvanian has invented a 
applied very readily and secured 
The shoe consists of a plate 
toe calks. 
heel 


shoe which can be 
by means of a single bolt 
provided with heel and 
face of the plate, at the 


of horseshoe form 
Pivoted to the 
ends. are two draw-straps made to fit 
the hoof. 
straps, and are provided with lugs at their ends to re- 


upper 
the contour of 
these draw- 


Tongue-straps are pivoted to 





« 


NAILLESS HORSESHOE. 


Scientific American 


ceive the clamping bolt. A toe-strip pivotally attached 
to the toe of the horseshoe extends upward to meet the 
tongue-straps. Openings provided in this toe-strip are 
adapted to receive a projection formed on a sleeve lying 
between the ends of the lugs on the tongue-straps. This 
projection serves to hold the straps from working down- 
ward. In placing the shoe on the horse’s hoof, the 
straps may be quickly swung in position, and secured 
by means of the bolt. 

ImpRoOvED Tospacco Pirpr.—Advantages claimed for the 
recently patented tobacco pipe illustrated herewith, 
are that it provides means whereby the burning portion 
of the tobacco is always left exposed to the air, that the 
fresh and pure, that it will 
retain fire as long asa 
cigar, thus doing away 
with the tedious con- 
tinuous sucking usual- 
ly required, and that it 
automatically controls 
the feed of tobacco to 
the zone of combus- 
tion. The bowl of the 
pipe is formed with a 
central bore or tube, 
around the upper end 
of which is an annular 
chamber connected at 
one side with the pipe 
stem, The tobacco in 
the shape of a plug is 
inserted in the tube, 
and is pressed upward 
against a burner head 
by a coil spring. The 
burner head is attach- 
ed to the mouth of the 
bowl, and over it is 
placed a cover piece. On lighting the tobacco, only 
that part projecting above the burner head will burn, 
but the adjacent portion of the plug becomes gradually 
plastic under the combined action of the heat and 
the moisture in the tobacco, so that the spring is en- 
abled to force it up slowly to the zone of combustion. 
The ashes formed are collected in the pipe-cover. 

It is claimed that by this arrangement, even if the 
pipe should go out a number of times, the flavor of 
the tobacco would remain the same as that of a freshly 
charged pipe. 

HEATING ATTACHMENT FOR LAMPS OR Gas BURNERS.— 
A lady in Chicago has recently invented an attachment 
for lamps or gas burners, which may be used to sup 
port any desired article above the flame, making use of 
its heat without detracting from its luminosity. The 
device may be easily attached to or removed from the 
lamp and packed in a small compass, so that it will 
be found very useful for travelers. As designed for a 
lamp, the device comprises a base ring which fits upon 
the lamp burner. The ring carries an upright arm 
formed with a socket at the top, which is adapted to 
receive the supporting pin of a spider. The spider is 
thus held centrally over the chimney to support a cup 


unused tobacco is kept 
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IMPROVED TOBACCO PIPE. 





HEATING ATTACHMENT FOR LAMPS OR GAS BURNERS. 


or other receptacle for heating liquids. A disk is also 
furnished, and this placed on a spider serves as a de- 
flecting plate. A curling iron may be heated by placing 
the end through the central opening in the disk. The 
gas attachment differs mainly in the form of the sup- 
porting arm, which is much shorter and is provided 
with a socket at the bottom which fits over the burner. 
A separate support is provided for curling irons, con- 
sisting of a short tubular section with a pin to fit into 
the socket at the top of the supporting arm, 
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Cigarette FormMer.—A simple little device for 
forming cigarettes is shown in the accompanying ilius- 
tration. It may be conveniently fastened to the ordi- 
nary package of tobacco, to which it may remain at- 
tached until the tobacco is exhausted, It comprises 
an oval shaped cup and a stem of either circular or oval 
cross-section depending upon the form of cigarette 
desired. The cup is slipped into the mouth of the 





CIGARETTE FORMER. 


tobacco pouch and fastened therein by the shirring 
string of the pouch. 

In use the cigarette paper is wrapped about the pro 
jecting stem of the device and the pouch inverted so 
that the tobacco will flow into the paper. A plunger 
is arranged in the stem, and may be operated to gov- 
ern the flow, and also to pack the tobacco in the paper 
tube, which is slowly drawn off the stem as it becomes 
filled. 

—_— Tr Oe 
Brief Notes Concerning Patents, 

An improvement in air brakes which is covered by 
sixteen patents has been devised by W. V. Turner, 
air brake inspector, and George R. Henderson, super- 
intendent of motive power of the Santa Fé system, A 
great feature of the innovation, according to the in- 
ventors, is that it is possible to recharge the brakes 
on a train while the brakes are set, thus making it 
impossible for a train on a grade to start and run 
away while the brakes are being reset. It will do 
away with the creeping, due to the leakage on a train 
line, and will maintain a uniform pressure on all the 
reservoirs of a line, preventing the possibility of a 
train's breaking in two. A train set with this brake 
will remain any length of time on a grade without any 
danger of moving. It requires only about two-thirds 
as much air as the best brakes now in use, and is said 
also to effect a great saving in pumps. 

Col. U. R. Brooks, clerk of the Supreme Court of 
the State of South Carolina, is at the head of the 
Brooks Improved Steam Valve Company, with head- 
quarters at Columbia, 8. C. The device made by the 
company, it is claimed, decreases the steam consump- 
tion of a locomotive and at the same time increases 
the speed of the engine. The invention is that of a 
man who has been for sixteen years employed at the 
shops of the Southern Railroad Company, and whose 
name is for certain reasons withheld, The device has 
been recently called to the attention of a number of 
railroad men, who have become much interested: be- 
cause of some very novel features introduced, and a 
1ocomotive is being equipped with it, for the purpose 
of subjecting the valve to the severest tests, in order 
to determine exactly what the value of the invention 
may be. 

There are said to be about fifty thousand square 
miles of land in this country covered with bituminous 
shale, for an average depth of thirty feet, for which 
there is little or no use, and a patent has been re 
cently granted to Otto Oppelt, a chemist of New Al- 
bany, Ky., covering @ process by which a good quality 
of gas and oil can be made from this deposit at a covt 
far below that of gas at present. These shales abound 
around Louisville, and in some places deposits are one 
hundred feet in thickness. It is proposed to erect a 
plant at once, and supply gas for industrial use to 
firms in Louisville, This business alone could be profit- 
ably engaged in, but another considerable source of in 
come will be derived from the sale of the by-products, 
consisting of silicate and sulphate of alumina, am- 
monia, sulphate of iron, paraffine, and phosphoric acid. 
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RECENTLY PATENTED INVENTIONS. 
Biectrical Devices, 
SAPWTY-ALARM DEVICE FOR MARINE 
VESSELS M Suerarp, Edgartown, Mase 
The main feature of this improvement isa ball 
bearing rod projecting below the hull When 
with the bot 


lower end contacts 


pressure against it is increased above 


the rod's 
tom, the 
the pressure required to hold the rod vertically 
at other times. This increase gives movement 
to the rod which makes an electric circuit and 
The cir 
setting 


sounds an alarm upon the vessel 

cult irrangement and spring 
device are in a cylinder within the hull which 
carries lower end the ball and rod 


These parts and the alarm constitute the ap 


closing 
at its 


paratus which is telescoped into a cylinder and 


vaive secured to, and opening through the 


hull for 
ELECTR 
Bules 


safeguarding 
PROGRAM-CLOCK. J Ww. 
Creek, N. C The invention is 
nature of a signaling clock designed 
to ring vibrating electrical bells at various 
points and at various intervals for 
factories, and such other Institutions 
dally necessary The 
device has three or automatic circuit 
switches, to one of which Is connected by wires 
a large From other switches 
lines run to which bells are attached in vari- 
ous rooms, These are all operated from one 
battery and this battery-cireuit is never closed 
ringing signals on one of the 


purposes 


Portis, 
in the 


schoois, 
colleges 
where a program tis 
more 


electric bell 


except while 
lines. 
MINIATURE TELEGRAPHIC INSTRU- 
MUENT.-B. I. Levi, New York, N. ¥ In the 
for this instrument is the combination 
with screw-holes and counter 
mechanism with a base-plate 
movable armature, screws 





sounder 
of a 
sinks, 
and supports for a 
engaging the base-plates and supports for hold 
ing them together, the serews with heads 
normally engaging beth the board and base 
plate so a8 to space them apart, and 
engaging the board and base-plate, the screws 
with heads engaging the countersinks upen 
the under side of the boards and connecting 
the board and base-plates together so as to 
exert pressure upon the screw heads. 


board 
a sounder 


acrews 


Kagineering Improvements. 
ROTARY ENGINE.—-M. A. Rice, Los An 
geles, Cal The object of this invention is to 
rotary engine 
running, to allow 
desired 





which is arra 
of cutting off 
point; to 
prevent end 
and 


previde a 
to Insure easy 
the motive agent at any 
permit reversing the engine, to 
wise thrust of the piston in the cylinder 
to utilize the motive agent expansively to the 
fullest advantage 
PARALLEL ROD FOR 
¢, Tloveron, Benson, Ariz 
improvement is to provide a parallel rod for 
locometives, arranged to insure a direct trans 
from the piston to the 
driving-wheels and to 


LOCOMOTIVES 
The object in this 


mission of the 
front and 
over-heating of the pivotal connection between 
the main rod and the parailel rod. 


power 


reat avoid 


Heating and Lighting. 

SPREADER FOR OIL-BURNERS.-H. P 
Axess, Crisman, Indiana inven 
tion refers to railroad signal 
like: and the object ts to 
for oll-burnérs which is simple and durable in 
construction, very economical in the use of vil, 
and arranged to properly spread the fame with 
smoke and without allowing dirt 
to accumulate in the 

SAPETY-LAMP.—-G. W. Rertty and C. A 
Purmaiir, Wichita, Kan The invention is an 
improvement in that class of lamps which are 


The present 
lamps and the 


provide a spreader 


out causing 
spreader 


adapted for burning hydrocarbon olls and are 


provided with a cham» er adapted to contain 


a substance. which ‘fa non-combustible and 


which will serve in case the lamp ts broken to 


extinguish the fire due to ignition of the oil. 





The glass lamp chamber is provided with a 
horlxental partition formed integrally with 
and alse made thinner than the chamber or 


body, and thus made easily frangible 


Machines and Mechanical Devices, 

LOOM.—B. VAnie, West Hoboken, N. J. 
The object of the improvement is to provide 
e loom for weaving all kinds of textile fabrics’ 
and arranged to carry double-up weft-thread 
through the open shed Sy a spoolless shuttle, 
to produce a fabric having double weft-threads 
in each piek, the arrangement permitting the 
production of plain goods as well as figured 
goods with the ald of a jacquard. 

BEARING FOR DREDGING-MACHINE 
P. SMALL, Oroville, Cal. In this instance the 
purpose is to provide a bearing for dredging- 
machines, more particularly a bearing for the | 
shaft on the free end of the beam, the ar 
rangement being such that any sand passing 
inte the bearing during the dred¢ing operation 
is quickly and continually washed out to pre 
vent the same from cutting into the bearing 
to the detriment of the proper working of the 
apparatus. 

WINDMILL-PUMP COUPLING.-C w. 
Decker, Charles City, lowa In this patent 
the invention Is in the nature of an improved 
windmi!l-pump coupling The object is to) 
make {t possible to throw the pump-handle tn) 
gear and the windmill! ov of gear, or vice | 
versa, by means of the hand-lever alone, the| 
saime being Intended to provide a pump which! 





can be made at small cost and great simplicity 
of parts, 





Of Interest to Farmers. 

PINDAL-PLANTER.—A. Tyrer, Quitman, 
Ga Mr. Tyler's object in this case is to 
provide a machine of simple and durable con- 
struction which while especially adapted for 
planting the pindal or peanut will reliably de- 
posit in the ground all kinds of seeds and the 
like ordinarily planted in hills separated a 
predetermined distance from each other. 

ANIMAL-CRATE.—-W, A. Stewart, Wolcott- 
ville, Ind In this invention the object in 
view is to provide a construction which may 
be used to contain a number of animals, such 
as hogs or pigs, the crate being equipped with 





a tray in which one animal at a time may be | 


laid and held in a position convenient for op 
such as pulling a_ tusk 
hog. 


eration, 
mouth of a 

HARROW.—S8. Presean and G. C. 
Belle Alliance, La The purpose of this in 
vention is the provision of a harrow which 
will have a wheeled support to and from the 
field and during operation and means whereby 
it can be kept in one position while rotating 
relative to the rows between which cultivation 
is to be effected In operation the harrow will 
not Jump from side to side, as is customary in 


ordinary harrows. This relieves the team 
from unnecessary encumbrance and enables 't 
to direct all energy to the draft of the ma 
chine 





Pertaining to Vehicles. 
BICYCLE-SUPPORT.—-M. Henocnu, Laporte, 


Ind This improvement has particular appli 


The 
wheel 


majority of 
upright at 


the front of the machine. 
supports which support the 
four points tends to permit 
when upon surfaces, thereby 
presenting an inclination toward the 
turning of the wheel when the support receives 


placed uneven 


over 


a jar or shock; but by elevating the front 
wheel slightly from the ground and provid 
ing a three-point support formed by the two 


arms of this device and the rear wheel the ten- 


dency to overturn is obviated, 


Miscellaneous, 
EYEGLASSES Ww. Hu 
Mass In this case the object is to provide 
new and improved eyeglasses arranged to in 
eure a firm connection between the bow-spring, 
and the studs; to prevent 
loosening of the bow-spring or nose-guard, and 
of adjusting the lenses up or down 


Weaser, Pittsfield, 


the nose-guards, 


to allow 
relative to the nose-guards 

SPUR ATTACHMENT FOR STIRRUPS. 
‘ L. Poorrer, Marshall, Tex In this con 
struction a bedy-bar having an offset carrying 





BELLOCQ, | 


from the 


} 


| understandable to any 


after the 


the chain of the wateh run through it, so 


that when a thief grasps the watch by the 
chain the watch will strike the guide and 
cannot be withdrawn, this arrangement not 
interfering, however, with the withdrawal of 


the watch by grasping the watch itself, in 
which case the chain will run idly through the 
guide. 

WRITING-TABLET.—-H. V. Loven, 
Plainfield, N. J. The improvement has refer- 
to those tablets which are formed of a 
number of semistif!’ sheets connected by a 
pivot or the like, so that 
written on and each conveniently 
when desired. Ordinarily these tablets possess 
the disadvantage that the sheets or cards bear 
a fixed relation to each other—-that is to say, 
their relative positions cannot be changed, so 
as, for example, to place the top sheet on the 


North 


ence 


may be 
referred to 


each sheet 


bottom, or vice versa 
NON-REFILLABLE BOTTLE M M. 
KEARNEY, Scranton, Pa Mr. Kearney’s pur 
to provide a construction of bottle 
particularly a construction of the neck of 4 
bottle, stopper, and valve—which will prevent 
the possibility of refilling the bottle after the 
have poured out The 
entirety is and readily 
ordinary in- 





pose is 


original contents been 


bottle in its simple 
person of 
telligence 

MATCH-SAFE.—F. Kina, New York, N. Y. 
The purpose in this case is to provide a safe 
matches so constructed that 
only, one 
removal 


or receptacle for 
the matches can be 
other, and to 


removed singly 


render such 
convenient and expeditious; also, to furnish ex 


terlorly-operated means fer insuring the 


matches being compactly and accurately fed to 


| the outlet of the match safe 
eation to a portable support to be attached to 


the wheel to rock | 
| expensive 


janimals and as easily 


| 


| 


} In this 


| 


a rowel is so hinged at its forward end to 
the stirrup that when the latter is not in| 
use the bar will hang perpendicularly down 


ward, but when the foot is placed in the 
stirrup the bar will be brought to a horizontal 
offset carrying the rowel fitting 
rear of the enabling 
conveniently into 
action as if the were attached to the 
ordinarily, but leaving the free 
from the spur at the moment of dismounting. 
FAN ATTACHMBNT FOR SEWING-MA 
CHINES.—O G Ocpen, Louisville, Ky 
In this case the object is to 
construction by which the fan 
readily counected with and dis 
from the fly-wheel of the machine 
the fan-supporting devices 
securing the 


position, the 
snugly to the 
the spur to be as 


boot heel, 
brought 
spur 


boot as boot 


provide a 


ean be 

connected 
and to so construct 
and the means for 
same to the fly-wheel that these means may be 
side or the other of the fly 


connecting 


adjusted to one 
wheel and can be turned In the knockdown posi 
tion of the parts to secure a compact arrange 
ment for shipment or storage 

CANDLESTICK.—W. Nico., 52 Tay Street, 
and J. H. Stewart, 47 Tay Street, Inver 
cargill, New Zealand The invention refers 
to candlesticks, its object being to provide one 
that candles of any size may be held equally 
firm ip the holder or socket, the candle easily 


attachment 


ralsed as it burns down that almost the whole | 


be burned, and the spring fixed from the 
side of the bow! facilitating cleaning. The 
bottom of the bow! is 
that should the wick fall through 
grease will quickly leave it 
burning can injure nothing on which It 
The 


may 


domed 
alight, any 
and its 
stands 
bow! in 


about it 


handle is attached to the such 
a way that any 
will not break it 
cured another patent wherein the invention pro 
vides a candlestick arranged that candles of 
any size may be firmly held in the socket of the 
candlestick, the candle easily raised as it 
burns down, enabling most of it to be burned. 

MARKING-BOARD.—-F MornHLE, 
City, Iowa In this instance the improvement 
relates to a device for facilitating marking and 


unusual pressure on the spring 


These inventors have se 


Mason 


cutting glass, cardboard, and like articles. By | 


means of the Invention a sheet of glass, for ex- 
may be readily marked to the desired 
form and dimensions and cut, or a sheet of 
cardboard may be similarly treated For ex- 
ample, a mat for pictures may be marked and 
cut with any desired exterior and interior mar 
ginal 

WATCILGUARD.-W F. Martin, New 
York, N Y This invention comprises a 
pecullarly-cons'ructed guide intended to have 


ample, 


form 


inward, so} 





‘vide an apparatus by 


HORSES.—J. E. Horr 

The object in this case 
provide an overshoe of and in 
construction, that readily 
hoofs of horses or other draft 
therefrom and 
prevent the 


OVERSHOB FOR 
MAN, New York, N. Y. 
is to simple 
may be 
secured to the 
removed 
that when in place will effectually 
animal from slipping on icy or otherwise slip 
pery pavement, 

MUSICAL INSTRUMENT.—-H. FE. H1ssuH 
MAN, Newark, N. J In this patent the inven 
tion relates to reed instruments of the mouth 
harmonica type, and its object is to provide 
a new and improved instrument which is 
simple and durable in construction and arranged 
to enable a person to properly execute a piece 
of music with the aid of a perforated music- 
sheet without requiring practice or knowledge 
of music. 

DEVICE FOR EXHIBITING GOODS.—M. J. 
Bess, Xenia, and E. G. Eaton, Athens, Ohio. 
patent the invention is designed for 
displaying. goods in 
other 


suspending and stores or 
shops from the ceiling or any 
support, and is particularly 
displaying handkerchiefs, ribbons, hosiery, un- 
derwear, belts, neckwear, shirt-waists, 
towels, etc., to the best possible advantage 


fixed over 


head useful for 


laces, 





FORMING CBHMENT 
DonaHoo, Edgar, Neb. 
employed for forming 
classified as apparatus for 
water-tanks; and it is the 


APPARATUS FOR 
WATER-TANKS.—J. T 
Hand usually 
tanks that are 
forming cement 
object of the inventor in 
which the work may be 
tank 
well as in 


labor is 


this instance to pro- 


facilitated and the thereby fin- 


time as 


quickly 
ished in a 
form and also at the least cost. 

DEVICE FOR FILLING FOUNTAIN-PENS 

L. Fisk, Woodcliff, N. J. Provision is made 
in this invention for the easy filling of the 
pen by merely holding the mouth of the pen- 
reservoir to the spout of the instrument, and 
operating this ink is 
caused to flow into the pen-reservoir, all of 
this being effected without spilling 
the ink, as repeated operations will not 


shorter better 


upon instrument the 
danger of 
over 
flow the pen-reservoir. 
SUSPENSORY-BANDAGE.—E R DRAKE, 
De Land, Fla. Mr. Drake's invention is an im- 
provement in that class of suspensory bandages 
having a leg-band connecting the scrotal bag 
or pouch with the body-band. He has devised 


an improvement in such leg-bands and they 
may be worn with entire comfort, besides 
sliding more easily and being more durable 
than those constructed and arranged in the 
usual manner | 
MIRROR DECORATING AND ILLUMINAT 
ING DEVICE.—Sapetta G. Donertry, New| 
York, N. Y The present invention refers to 


decorative lighting by electric lamps of the 
and the 
vide an illuminated garland for use on mirrors, 
walls, interior and exterior balconies, and 
other objects and arranged to heighten the or 
namental effect of the object as well as pro 
vide the desired illumination of the surround 
ing objects. 

SCISSORS-HOLDER.—A,. FE. Moore, Win- 
nipeg, Canada. The prime object in this case 
is to provide means for holding the scissors 
within convenient reach of the user and by 
which the scissors may be held securely and 
readily engaged with or disengaged from the 
holder To this end the invention comprises 
a body, gripping-fingers carried thereby and 
serving to hold the scissors, and a device at 
the rear of the body for attaching it to the 
clothing of the wearer 

FLASH-LIGHT ATTACHMENT FOR 
ERAS.—J. H. Hammer, Merquette, Mich 
purpose in this case is to provide a device | 


incandescent type object is to pro 


CAM 
The} 


for direct connection with the shutter of a 
camera having means for supporting and ex. 
ploding a flash-light charge and automatically 
and simultaneously operating the shutter, 
which may be brought about by direct connec 
tion with a cylinder operated at the time 
of the explosion by the flash-light material and 
connected by a tube with the shutter or by the 
automatic compression of a bulb in tube con- 
nection with the shutter 


RAPID-FIRE PISTOL.--W. B. KNosLa, 


Tacoma, Wash. This pistol is specially de. 
signed for army and navy use. Officers 
object to the 38-caliber revolver’s lack of 
shocking power It being impossible with 


the length of barrel practicable in a pistol to 
obtain velocities with small bores sufficient to 
make up for lack of energy and stopping power, 
the only way to acquire the power lies in the 
use of a larger, heavier bullet having greater 
striking surface and propelled with a velocity 
unobtainable from a This powerful 
weapon does not exceed small bores in weight 
pocket arm is 
than maga 


revolver 
and size, and for use as a 
smaller, lighter, 
zine pistols of similar caliber 


and more compact 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the pateutee, title of 
the invention, and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY. You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the nformation. iu every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free 
Inquiry No. 4830. 
ing hardwood toothpicks. 


For machinery used in mak- 


AvUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry Ne. 4831.—For an economical process of 
evaporation. 


“U. 8.” Metal Polish. Indianapolis. Samples free. 
Inquiry No. 483°2.—For manufacturers of hand 
ore crushers. 


Handle & Spoke Mechy. 
Chagrin Falls, O. 

Inquiry Ne, 4833.—For a machine to turn wooden 
rolls of about 3'¢ to 344 inches in diameter and % inches 


long, also to bore I'4-inch square hole through the 
rolls. 


Ober Mfg. Co., 10 Bell S8t., 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 15, Montpelier, Vt 
Inquiry Ne. 4834.—For a thread-cutting die 


which will open when backing off so as not to strip the 
threads. 


Sheet, bar. rod or wire, cut, formed, any shape, 
Metal Stamping Company, Niagara Falls, N. Y. 


Inquiry No. 4835.—For makers of pliable iron, 
such as used for grilles, ete. 


American inventions negotiated in Europe, Felix 


Hamburger, Equitable Building, Berlin, Germany. 

Taquiry No. 487%6.—For machinery for the manu- 
facture of starch from the roots of the cassava plant. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 148 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 4837.—For the address of the Union 
Parer and Corer Co., manufacturers of a tin potato 
peeler. 

3 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 4838.—For manufacturers making 
patented articies by contract, made of part wood and 
part sheet steel, 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, ete., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4™39.—For makers of smal! punched 
gears, such as clock gears. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4840.—For manufacturers of gaso- 
line tamps for country residences. 

Empire Brass Works, 106 FE. 129th Street, New York. 
N. Y., have exceptionai facilities for manufacuring any 
article requiring machine shop and plating room. 


Iveuiry No. 4841.—For manufacturers of dredges 
and ditching machinery. 





The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 4842,—Fer makers of small induc- 
tion coils outfits, etc., for the mail order business 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 


Inquiry Ne. 4843. 
cles, such as pails, ete. 


For molds for molding arti- 


Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manvfacturing Company, 18 
South Canal Street, Chicago. 


Inquiry No. 4844, 
planters. 


Tnauiry No. 4845. 
telephones. 

Inquiry No. 4846.—For outfits for bath purposes 
and Turkish baths. 

Ipquiry Ne. 4847. 
for opticians. 

Inquiry No. 4848,— For a machine for drilling two 
holes at once in a joist, used by electricians for inside 
wiring 

Inquiry Ne 4849,—For parties 
development of electrical inventions. 


Inquiry Ne. 4850.—For manufacturers or dealers 
in slot or coin vending or amusement machines. 


For manafacturers of tobacco 


For makers of long distance 


For dealers in trial test sets 





engaged in the 


Inquiry Ne. 4851.—For manufacturers of gun 
tools and locksmith materials. 
Inquiry Ne, 4852.—For dealers in sewing mae 


chine repairs. 
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three years, and have never noticed any in- | contracts outlined in the previous volumes. ‘ INDEX OF INVENTIONS 


formation of that kind in your question col-| would be wise if every industry had ania | 
umn, A. A watch may be demagnetized by a/| contracts adapted to its own peculiar line For which Letters Pateut of the 









































_ direct-current dynamo by hanging it by a of business, nited States were Issuc 
Oo £ eé string 1 ! h i : U a 
= & and twisting the string so as to rotate) HanpaucH pER INGENIEURWISSENSCHAFT- 
a @ Ss. the wateh rapidly, near to the pole of a EN. Zweiter Band. Der Briickenbau | for the Week Ending 
ait werie strong magnet. While it is whirling, gradu-| Sechste Abteilung: Biserne Briick-| November 24, 1003, 
lly remove : s 
HINTS TO CORRESPONDENTS. meobet:” ie! cemené you Senne Gill rf enptetier, myrrh ii und Unter AND BAGH BEARING THAT DATE 
Names and Address musi accompany all letters or| alternating current is far more effective and pees Sor ans ray Hi joe stand of let about copies of thesw patents.| 
no attention will be paid thereto. This is for reliable. You cannot bring the watch into . . n- ae ae 
ovr information and not for pwplication. ~ rans cnaatinn aie richs, Herausgegeben von Th. Lands- Abrading wheel truing tool, L. A. Sherman 745, a0 
ferences to former articles or answers should give the positions you describe without magnetiz- be Dr. Th. Schaff d Ed. So Accumulator plate, F. W, Buhne....... 745,2 
Re rg, Dr. Th. er, un . Sonne. 4 ia, thie Gant : 
date of paper and page or number of question. | Ing it. Dritte vermehrte Auflage. Mit 275 “ La mu istnyl haretvartc, 6. in 744,782 
Snqatsinn oot enews — at. asonable time showld be} = (9236) J. M. M. asks: Will you please Textfiguren, Sachregister und 13 Acid va = he ey earreiie  S 
epeated; correspondents 4 le . > os 
some answers seqaize not a little re recarch, and, to state the approximate weight of water, and lithographierten Tafeln. Leipzig: Advertising p moan Hg F. Fon wot og , fab int 
oe Pg ee yg BF ach must take| @so the weight of the fron jackets required Verlag von Wilhelm Engelmann. A!" oF other & mays bodies, compronsr a 
his turn. to cool a 60-horsepower automobile motor? 1903. Pp. 371. pre... at pe | pens gg tlie AEE, saanand 
Buyers wishing to purchase any article not adver-} A. The amount of water required for cooling| The second volume of this admirable hand- drates of, BP. Jahn... cc cece eens -. Ta4,o20 
tised in our columns will be furnished with automobile motors depends upon the tank alr) ook of civil enginesring (which may be fe es hy -producta, making, L. &. 


addresses of houses manufacturing or carrying . 
the same surface that can be obtained in location and | garded more as an exhaustive treatise than as Amalagamator, G. Fletcher et 
cial Written Information on matters of personal} design of the automobile parts. In the best | , . Angle chair, G. - Ry * : 
Spe: I I € a handbook) deals with certain important Animal trap oe rata ey set 745,118 


rather than general interest cannot be expected! designs of the present date, about two gallons questions in bridge construction, notably iron Apren, “Esiding a. W. J. Asher, 
































without remuneration. 
aocnd ' ' : f water per horse power is used with a rib) pridg i a . . oon. gerne ricer ee sseoes 12,178 
Scientific American Supplements referred to may be | © ridge piers, and the construction and main ; 
had at the office, Price 10 cents each pipe cooling tank weighing about six pounds tenance of iron bridges. Particularly in the Atomiay eve We 2 ay ™ a skies Piss 
Bechs referred to promptly supplied on receipt of| per horse power. | chapter on Iron Piers is to be noted an ex- Aviansie Qe, "H.C. Perham... ... 144,701 
price. es — : "me . awning . B, Wiedemann ........744,844, 744,845 
Minerals sent for examination should be distinctly (9237) C. E. B. asks: 1. Is it at pres- tae iP nanp. <po p> genaess as well wn Awning, . Pa wen rar eet, ee 
marked or labeled ent practicable to run an automobile with | @@s¢rption of practical improvements which Axle and w vanes, Sm. ones . O00 
me Soatemaminagieas = | - Bag If-clost mouth : . |. 
compressed air?’ A. The operation of auto- have news made within the last decade, The ia ms perce: bcceeeces . ~™. > Ate 4 44,846 
(9232) G.B.E. asks: Will you kindly) mobiles by compressed air has not been a late W. Hinrichs prepared the chapter on Balance sta ag. D. H. fae Pp 744,719 
inform me if the current going over a tele-| success. It requires expensive machinery to Bridge Maintenance with praiseworthy thor- Balls, manufacture Bsa ‘i fait 745,213 
phone line when a person speaks into a| compress the air, and the system is consid- | ™shness. like, P. 4, Mortis . vauesnsadesioees vee THB,212 
battery transmitter is a direct or an alternat-| ered too limited in a single run for its success-- YouNG Ivy on Onp Watts. A Book of Barrel litter, W. J.’ Ste v *. * Gittings: : rhe ++ TO 
ing one? A. With an induction coil, the| ful operation. 2. Could I make a working Verses. By H. Arthur Powell. Bos- Battery. See Galvanic battery. : 
transmitting telephone being in the primary; model of tin? A. You can make a tin model ton: Richard G, Badger. 1903. Pp. Pattecy ete Gee i SONNE +» bye ed 
circuit, the current in the secondary is alter-| of an invention, but not a proper working! 57. Bearing plate, center, ©. rhe ‘trom... 744,022 
nating, since an inc rease of the lines ot Sepee model. 3. Mave any lange corporations ex: | Mr. Powell has here collected several poems Soden a ¥ re oeets > 745108 
takes place when the diaphragm is approach-| perimented with compressed air for a motor! which have appeared in the popular magazines Bearing, thrust, J. T. Cowley ............. 744,906 
ing the magnet of the telephone transmitter, | power for automobiles, street cars, etc.? A.Com-| of the day, and has added thereto verses which Bed fest. J. A. Palitasch .....-..++<++++5- 745,234 
and a decrease takes place while the dia-| pressed air is in use for motive power for ? Bell, clestric, FE. G. Siamer ...-...... Tan.OM 
! . | : have hitherto not been published. Although Belt and fastener therefor, conveyor, . 
phragm is receding from the magnets | railways and street cars, factory tramways,| jt hardly falls within our province to pass | gt Re ee eee eee reer 744,979 
P . . : - . » re. . - : t BD. @. odes » 
(9233) C. D. R. M. writes: Since air| #24 many other pec —s transmission wpon the poetical merits of his verses, to us Billiard ‘chalk bolder, oy reset agile ties 
menen 4 8 rrees eer eS wes wo ; cee, ° , it seems that he is at his best in his 4 - ’ » . - G : * 
- 1 . , , f power to considerable distances, 4. Would lescrip- Binder or file, loose leaf, ¢ W. Graun. 744,749 
freezes at about 310 degrees below zero. and es > ete tai ae ' , Pp Sinker teen. 6. 2. Suse hy 745.123 
re or 8 2 e . ‘ iO. SSO bliticwnaeie tn 5, 
since the temperature falls one degree for). “i 7 + red dollars be enouga per- tions of nature. Particularly happy seem to) Rind and curtain dstere, adjoin, we 
every 332 feet of ascent from the earth, or| 2°*t !t? A. Five or six hundred dollars will be/ ys the poems entitled “After the Rain” and| tec wi Sie sures «id bk sabe geese 745,120 
Ms nd 15% degre bo deh hii seal ping of little account in perfecting a compressed-air type “Mummers.” | Bee mold, J. ig BBR telat Chr eyen 744,870 
) o>. grees rr > 2 ; ¢ . re 
‘ a ; a . . plant, on which millions have been spent with t Block signaling system and ere thers 
that air must be frozen at less than 20 miles > Lieut Waves AND THEIR Uses. By Albert! for, J. EB. Allison ...... 
: “o but indifferent success. Boat, illusion, M, B. Bmith «666s es esses > 
ascent from the earth, and if frozen, it must | A. Michelson. Chicago: The Uni- | Body protector, 2 eee ante rks. 
fall, and friction, heat, and electric phe 7 Fad alge 7 ee ee versity of Chicago Press. 1903. 8vo.! Boiler compound, J. I. Broughton .. pos 
nomena must result. If it is said that 800 NEW BOOKS, ETC. Pp. 1a. Price $2. ve ae ee Be recon: 
cubic feet of air must be compressed into one| Dif’ ASSANIERUNG VON WIEN. Bearbeitet This book contains a course of eight lectures | Book handle or carrier, A. J. Slegh 
foot of liquid air, I rep ore th 700 feet | von Paul Kortz, H. Schneider. H. | Boots or shoes, article fo’ use in the ma 
: juid air, I reply more than 1,700 feet delivered before the Lowell Institute at Boston 
ane t te condense »:  eatle Goldemund, Dr. med. Alois Griinber x fectare Of, BF. WOrth «+02 +515 
of vapor must be condensed into one cubic 10 , . >a. 4 in the year 1899. In these lectures the results | Bori apparatus boring tube or rod, ‘Me- 
foot of rain water, but nature has an easy und Dr. med. Alfred Freund. Her- : ; amara eS Bris oe 744,878 
oo of er, ts € Ss an eas) bs i von Dr. Th. Weyl. Mit! of the investigations with which the author | poring ne driilin machine, multiple spindle 
way of doing it. If it is said, again, that the usgegeben vo JT. . eyl. has been engaged for the last twenty years are | horizonta tL berhardt .... . 744,869 
air is far too rare to be frozen at such a einem Vorwort von Franz Berger und . Bottle pend au 7 C. Kimeey ....... 745, 196 
presented in language as free from techel-| nites giter. 6. B. Go ......:.. eeeseeese + $45,061 


Dr. med. A. Liffier. Mit 76 Textfig- eality as possible. They contain much in- 


height, I reply, tf this were true In genera}, Bottle, non-refillable, B. W. Glass sete 744,746 
. " Neseen i> Spies 





which is not proven, yet with the wind blowing} uren und 14 Tafeln. Leipzig: Ver- Sotenatién akout i chad Bottle’ st oe Wedibetiihinns coats 
ke ps ‘ : 5 ght waves which is to be opper, 7d " 
50 to 70 miles an hour, as it sweeps upward lag be Wilhelm Engelmann. 1902. found only tm ectentifc perie@icals. The aud | Bottle, stenper, etit-cloing, FW. Shanon 1Y6, 198 
from the earth, it must carry plenty of com- | Pp. 194. Price $4. ject while of great scientific interest is pre-| Box*fastener, C. a once? °! 7460138 
mon air up into those unexplored regions. | Dire ASSANIERUNG von ZiiRicu. Bearbei- sented in such simple form that comparatively zeaee, - ae & reed enweoe Hs g~ o4 
a The, gees... the See. OFF tet von Bithler, Dr. Alf. Bertsching- jittie training is needed to enable one to com-| Brake beam, 8. A. Grone . t+ 744,728 
all of them unsaturated gases at the surface er, J. Fluck, H. Peter, G. Fr. Roth-| prehend the essential facts and fundamental | Bread making machine, ©. Keasler ....... 745,018 
f the eartl As their density i luced . “7 . r y Breast strap, J. W. Kavetzki ..... eoecees 144,007 
> ore. 2 Ot Sy | ee pletz, H. Schatzmann, V. Wenner, E.| principles involved. The three colored plates | Bridge, floating, H. Kampmaun........-.-. 745,102 
by gravity, it follows that they are less sat Wiist Herausgegeben von Dr. Th./| are admirably executed. nee or broom, ot Manges ve emsaseeeety bse ph 
rated at higher altitude tt they re 7 allding construction, lenczareki ...... of 
uratec a a hi : rititude aa yd are| Weyl. Mit einem Vorwort von Dr. THE WELLCOME PuHystotocicat Lapora-| Buckle, batness, ¥.,B. & H. Boldt ;.....°944,714 
at any lower place, and therefore farther | Th. Weyl. Mit 41 Textfiguren und 10 - B Walt Da MA Burner, 8. A. Rosenthal sbesed ondcnee senses e 144,800 
from the point of liquefaction. The contrac-; Tafeln Leipzig: Verlag von Wil- TORIES. y alter wson, -*\-> Burner grate, J. F. Swarena ...... coeene » 744,883 
ti roduced 1 ‘ooling is less tt that : . . . M.D. Brockwell Hall, Herne Hill, Button, separable, ©. Yoemans ........-++ , 745,089 
ion producec y cooling is less than rat | helm Engelmann. 1903. Pp. 120.) I a S. C.. England 12 P Cabinet, kitehen, M. H. Shapley........+. 744,808 
produced by the pressure of gravity. There/| Price $4. | zondon, 8. ” sland. mo. P Caleining apparatus, A. Lawrence.......... 745,007 
is, so far as we can see, no reason to sup The publication of monographs on the sani - Calcutating jane x uote wey Tascias 
} . f , i . + & &. eeseee . 
It was for the purpose of participating Im Calculating machine, Bundy & Soyhton .... 145,140 






pose that there is liquid air in the higher lay tary systems " q 
‘ ms of the e jurope le 
Oe at larger European cities the inevitable advances of scientific thought Caleniator, BE. C. ounees 
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ers of the atmosphere. It would seem that}. 
| will doubtless be welcomed by those who have Call Ww edo 
i . . > . » ; ~ , 7 le alipers, . A. Medonald . 
it should be detected by optical methods, by| the interests of municipal engineering at all and discovery, which concern not merely 10- | (ongers of gage, W._Rellly ....+.--- srsees T4706 
its effect upon the light, if it were present e : stitutions and individual scientific workers, but Camera attachment, W. -% " Mulnoiian oe 744, 783 
a }at heart. Data which have hitherto not been upon which the progress and intellectual status Camera, panoramic, ©. Mills .....-<+. 744,028 
anywhere in the atmosphere. javailable, either because they have not been! > 1. niind so largely depend. that the Well-| “2mers sighting device, Y. M. Bicadman,. | 745,255 
(9234) E. P. J. writes: Please give in| published, or because they are to be found pepe <9 Can. See teeming Se 44,901 
, ; , sc lendy ‘tn widety-ecattered periodical literature, | °°@*® Physiological Laboratories were founded. | Sse, J. Cc. Acta, searysbvone-amamae® itt. an 
your inquiry column the number ¢ unds | Ohly ridely-se y ’ ° 7 an opene WEB ons cccesess veve 
Zz eur. o _ pou Mr. Wellcome, who established the laboratories, pee. gyn cre Pade , &, Wush ...ocesttq 745,151 


ifti ver exerte 7 are here collected for practical utiliz : 
of lifting power exerted by 10,000 (or 100,000) | are ere collecte or practic tilization while a manufacturer of drugs, keeps this fm-| Cane fabrics. machine for inserting =e re 
aon 5 


cubic feet of pure hydrogen gas. Great inter-| municipal officers are given the opportunity of ; onal strands in woven. 
stitution entirely separate and distinct from Car ‘belates, vaitwar, A. ‘Stucki 


at fe , reste » gener +| studying with the greatest convenience the | 
est is now manifested by the general public) studying : ated the | his business and under independent direction. | Car brake, W. D. Bearwin 


in the possibilities of aerial navigation. | improvements which have been made in the The work which these laboratories are doing is | Car brake beam, railway, 8. ‘A , 
Car coupling, C. A. ToweP «2.5 56+0nenss+ 7 3 


















There seems, however, to be considerable dis-| sanitation of the leading cities of the world. | _ 3 ; 
agreement in regard to the facts pertaining; The first of these monographs, dealing with very. valesite, pd = rans sg p Bay A wae eakens 
to the subject. 1 recently submitted to two! the sanitation of Vienna, shows how difficult) THe MECHANICAL ENGINEER'S POCKET- Car door, grain, A. G. Steinbrenner ...... 745,208 
supposed scientists the question as to what|a task was encountered in that city by en- Book or Taztzs, ForamuLa®, RULES, Se ee oe bts RETR onsdees . ame 
the lifting power of the hydrogen gas con-| sineers. With municipal traditions extending | AND Data. By D. K. Clark, M. I., C.) Car, mine, W. H. Morris .......... ceseeees 446,872 
tained in a cylinder 100 feet long and 40 feet; back for hundreds of years, it was no light E. New York: D. Van Nostrand ar moving mechanism, J. Barnes ........ 745,094 
i . , Car, ore, G. G. Newcomb .....-...00.+ e004: 45,118 
in diameter would be, and one gave the answer | task to undertake a complete renovation. It is, | Company. 1903. i18mo. Pp. 692. @,, register! and annunciating device, A. 
as 3,000 pounds, and the other 8,000 pounds. | therefore, not to be wondered at that Vienna | Price $3. ae Pe eee oes yee, 708 
Of course, one of them must be wrong, and| was transformed into a modern metropolis only | The fifth edition of Clark’s Pocket-Book will Cor, stesety ve ee tapescesnes aoa } 144,877 
perhaps both of them. 1 would be glad to/ after it had outgrown its city walls, which hap-| phe warmly welcomed by engincers. It has ead er ge en A bag oe ‘erat 
know what your estimate would be. A, The} pened about forty years ago. Even in that | qiready stood the test of time, and has proved Darpet holder, ' stair, 4 D. Siler, 3 
usual allowance for the lifting power of hy-| brief «pace of time the city has not been quite | itself to be an accurate and useful book. It| Carriage, combination cutunder, ‘ 
drogen gas is 70 pounds per 1,000 cubic feet| able to counterbalance the losses which it8| would be almost useless to give any account | carrtage atop, @. i, iioppor . 2.2.0.0) gers 





rhard.. 745,007 































at the normal pressure of the atmosphere, A | previous tardiness had entailed; still, a city | of jtg contents; as far as this goes, it re-| Gasein, preparing fat nd Oo.” Bhe 
balloon 100 feet long and 40 feet in diameter, of its size more than deserves the attention | samples other well-known pocket-books. 1¢ | Cobteaae mold for making bress, Friese & 745,006 
will contain 125,000 cubic feet, and will | of the municipal engineer. | deals with mathematics, mensuration, metals,| Cement ae the’ ie” “for i" 
therefore lift about 8,750 pounds at the start.| The city of Ziirich, which forms the subject | ajjoys, strength of materials, heat, fuels, steam, | nrg igs ty weeaner Wi dies aac * Henato 
This includes all weights, bag, car, ballast,| of the second monograph, has progressed far) steam engines, boilers, railways, steamships, | Gentrifupal arior, oy “ i ahs deitone Fee Somes 
aeronauts, food, ete. The answer 3,000 may| more rapidly in the same period. The tow? | gas compressed air, windmills, water powers, | Centrifugal separators, 
allow for all these and leave the excess of| has been provided with a good suppiy of | gjectrical engineering, and allied subjects. pes. ia’ thereoy Weees veeueureastens aes 
lifting power. The answer 8,000 evidently is| drinking water. An admirable drainage system ; Chariot, * eyelo 4del, ie "sy Gein hvac ss ce 
a round number, and includes all weights. has been installed. Large sums of money ey ree JAHRE IM ——— DER S ar mas poet e. H. W. Albright.. ig -44 
92°F — . have been appropriated for the extension of the ACCHARIN-INDUSTRIE UNTER ERUCK- | Cigar plercer, ‘ . echoekgecet yee "302 
Gam) & ¢ & ne t want to om water system and for the building of broad SICHTIGUNG DER HEUTIGEN SACCHARIN- See see “3%, 4 Bonieiy °..-. tea'as 
you the following question : Fow to demag | streets, The administration of the health board GeserzcesuNnG. Votrag gehalten von | Cloth treating machine, D. Gessner ckheebe 4 196,044 
netize a watch? I am working in an electric of the town is admirable. Unfortunately, the Dr. Constantin Fahlberg vor dem Vv. eee ee. Wheres he telon daveuereses 244840 
light plant, and recently my watch became| siner defective vital statistics of the town Internationalen Kongress fiir ange-| Goin operated machine, Jheboe & Kalter. ~ T4,92 
magnetized. Our dynamos are 110-volt, Gen- render it Impossible to prove the effect which wandte Chemie, Reichstagsgebiude. Coke, k apeys for the meereeened of, P. een 
_ yrs —. fe sg a mo anal these sanitary conditions must have had upon Berlin, 1903. Pp. 38. Collar ‘anteiner,” W.” J. Baker f 
. ye been leaning o ne frame anc y oven, a 
oa. cen, Sah close to tiie field coils many | | the Bealth of the community. Governors AND GOVERNING MECHANISM. Cond, 3. Reculs 
times, but have never had the watch af | TELEPHONY. Part III. The Construction By H. R. Hall. Manchester, ngland: a ol Agee pT TEES ‘rioting, 
fected before, so I am not sure whether the | of Cable Plant. _ By Arthur Vaughan The Technical Publishing Company, __ G. M. Dallas .....--.++ + eeegee 
machines or having the watch close to pleces| Abbott, C.E. New York: McGraw Ltd. 1903. 16mo. Pp. 119, 76 illus- Composition, otiee, hg ty RE combined, oT 
of magnetized iron is responsible for the trou- Publishing Company. 1903. 12mo, trations. Price $1. bw CUMIN onc co ckxeueess a eeegevas 744,488 
ble. I see jewelers use a coll of wire with a hole ‘Pp. 142. Price $1.50. The subject of the governing of engines by Concentrating. apparaiin, Hornbrosk ——— tan'tee 
in the center large enough to admit a watch, The appearance of the third part of this] mechanical means {s a most important one, | Gonyayer,’ dumping, F. Mead ...-.....+-- 745,183 
which is connected to an alternating current,| excellent work will be welcome to electrical] and the writer has done a distinct service to| Conveyers, device for operating tects 
for belt, A. M. Acklin ..... O51, 745,082 
and the watch is dropped in the coll and pulled| engineers. The subject Is a very important] mechanical engineering in the preparation of Conveying apparatus, G. W. Smith ........ 746,453 
out and it is demagnetized. Now our ma-| one, and as far as our knowledge of the sub-| the present lucid volume, which Is admirably | Cooking utensils, jacket attachment for 
chines are direct current, and I would Iike| ject goes, is well treated. The contract and|tilustrated by engravings and folding piates. Cooling Juche w. _ oe te 
to know if it is possible to do it with our} specifications for cable construction oceupies| Some of the types of governors shown are for poultry, felting, W- nn. W. 
machines, and what the outfit would consist] more than ‘half the book. We have already | most novel, and are not used at all in Ameri- Canbage machine, J.P ne — ade BES 
of. I have been taking your paper for about! called attention to the very lucid nature of the| can practice. @ er and regulator for, ©. Peterson «+...» 146,116 
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| Corrugating press, J FP. Sneddon........«.- 745,255 
: 00D or METAL a  Corrasating, press, J, Sneddon 
i wh | Seward eteves 7 : 
u Workers : Cotton gin brash, T. Brantley is os 
, Cotton opener grid, H. 38 Houghton. oocesene « 
Withoot Steam Power should Coupling, W. Miles .....++reecerssseeeees 746,218 eee oe 
i our Foot and Hand Power Cradle, J. Barta . ° cvvcesese 644,008 
. Bend for Catalogues Crate, egg, White & W agner oe seeseoes se 
oo king hinery Crate for carboys, ete., BE. G. Howe.....-. 5,015 
| a sagen ane sf Crate or box, coliapsible, J. O. Black...... 745,002 
> ae Cream separator, H. H. Stussy ........++. 745,085 
4 SENECA PALS MPO. CO. Creamer, centrifugal, 0. Anderson....... 744,892 
1 GS Water St., :-neca Falls, N.Y. 4 Creaming can, C. 8. Obetz . tteeees 744,780 
it —-— Cross head pina, machine for turning, Cc. A. 7 ~ 
H ea “4 Tay, wr og A a tere Lrg +4 MOSLER SPIT-FIRE SPARK PLUG P 
| . ‘ultivator, G / amilton ......- — TH: for Jumy 1 ark Ignition ade to fit 
| OLS SUPPLIES, | RAIRe Raia ape nat rot 
ultivator and cotton chopper, combined, F. r Standard sizes in stock, 
| "ATHES. TOOLS UPPL | Sai ato eT ate Secret un ae 
ent int ter T. A. Houghton...... 745,280 on . - ® e Je 
SEBASTIAN LATHE C VNA Curtain seesowaptog, Lt. Thomas .......... 744,819 The Dr. Deimel Underwear is 4. 
Foot and Power sz4.Tarret Lazheq, Pian-| Curling tol sleldings 12°, aioe <<20°°°: gaptos|™ the body's true protector and —— A hE 
ot an ower ore, Shapers, and Drill Treses-| Desk implement, combination, W. R. Owens 744,034 Shield. It makes the skin ‘‘all Mosler Spit-Fire, - - - 1679 Broadway, New York 
1 " i Oo. 2 
i SHEPARD LATHE CO., - 2d St., Cincinnati, Desk, office, Widman & Messier . 744,888 ef , 8 8 ee ae 
/ : Tintalin, | Digester Ining, G. Lanzendoerfer .. 744,769 face;’’ that is, hardy, robust and 
«secured in belting ~ i Pi ; 744.978 . 
A PERFECT BALANCE ‘= ae Display rack. i Me antch 745,012 | unaffected by temperature changes. 


Displaying lace curtains, rugs, embroideries, 


' 
SCHIEREN BELTING tapestries, ete., frame for, W. A. Me. cenens 


Dougall ; Sha eebencecevebeocsens 


Booklet telling all about them 
and the garments may be had 













' ehiew 7 . *hlo oo neecddpocecedosoee 45,041 
! RUNS STRAIGHT | Dover. (W. crutchiow | -.------se0-000-0 tetas | AT LEADING DEALERS EVERYWHERE <= 
toa ois pare Door’ J.P. Hull . a ree! 944,918 per ies et oa dae _ aa; 
me > = F Sined in car| Door closer and check, Bardsley & Rosen- Ghicsie THE DEIMEL LINEN-MESH CO.. A high-class i ¢ ——— 
* Dinte ° Belt Leather Book bet Vcc dwaee Pere ee 744,700 (Originators of Linen-Mesh) self-regula- es | 
Want a copy t Doubletree spring attachme nt, A. Holrits.. 491 Broadway, New York. ting incubhltlr = 
on asmallscale, a 





CHAS. A SCHIEREN & CO, | Drapery, frame for attaching, A. Brower.. 7 
New Draw bar, J. M. Ames ......6--cseeeeeeeee Finy — 


Cureaeo a Frankiin St. | Dress suit case, M Axelman ty. Heat, 


eqeet 133 
Bowron: 19% Linceln St Drying kiln, L. C. Van Duzer ‘ 085 
fees, M8 Third Av. Drill and scamer ccmbined, J. BE. Fuhrer. 745,048 +A Oe and ventilation automaticall 
Purwapet #58 N. Third St Drill coupling device, screw, C. Christian aso ene and perfectly controlled. Price only $6. 
, : Send for the Wooden Hen Book; mail- 


wven: 1519 Sizteenti, St 

















































i a on ha ne ene en ec oe 660060 45, 03% 
Hamacne : Piekhuben 4 SON sears 744 7a:,| Experts for years have ranked our engine with the high- h a book ining 14 
r he «+e 144,78 ed free, together with a book containing 
~ a — — Driving. te chanism, 0 Sinhala atsta 745741 | bs grade, and it is now being copied by — builders. colored views and telling all about the 
a a : - R . 745,076 | e always endeavor to be on top, and for 1% offer an ir yo 
STEAMSHoye, _ || tee ek iit, sass 2: HEM Meatran atmra gPe ce catuane eee | [LERCELSION INCUBATOR, 1 7% 
VE) . Dynamo ctor, R. s Tague 744.986 original features—just what other engines will have a 
— ee i os ae sr oe | five years hence. GEO. H. STAHL, Quincy, Iinois. 
a Ege boiler and server, L. A. & ©. N King 745,106 é to} hes an 
Eggs, preserving, J. W. Green ...... = lf you want to be in the lead send or catalog ully cesertb- 
Toledo Ohio.U E petrie eenducter, A. BB. Lytle , é 744 : ing ali parts, and then buy a “ Rochester —— 
Ele » controller, A. Sundh ° 744,818 ROCHESTER GAS ENGINE CO., 
Elec cu.rent regulator, P. Kennedy.... 745,194 | 69 Driving Park Ave., RocuEsTEn, N. Y., U. 8. A. Phonograph SPEED Regulator 
(. Electric heater, J. F Mc Elroy heed 744,97 ‘j-— ” Ser Edison’ in Home, Standard, Trinmph a and ¢ ‘on- 
Vi ~ Electric light switch, E. L. Etheridge . 744,8 . cert Phonographe. Just ah oking 
ulcan Iron wor Electric machines, suspension of dynamo, J. ry} ad Retetenne Gift. Easily attached. Write for « 
F. McElroy ; 7 5 ON THE LEVEL’’ Pp. HILTON, 80 Sresteas, New York. 
You see in an instant = where” your _ 


‘leetric “control system, Cc. Bast 
Blectrie motor control system, A Be work is ont by using the “Which Way” 


THE EUREKA CLIP > gem | Rectrle witch, ‘6. i Peli aeensoec ae iA ny tite agkieeteh YOU ARE EASY 


trical machine, static, T. Archer ...... 744,707 ntstamps, (9 Caliper catalog free. : — 
we f a If you need a carpenter to help you repair your roof with 







































: The most ay ot Ay ileetrical receptacle, P. H. Fielding...... 8,17: E. G, SMITH, Covwmma, Pa., A. 
oe the parpose dis » 0 Law- . os , r - : . 
yers. Editors, Students, Bankers, [.sur- z 4 os - ’: mee . ri ree ements to Agents. Warren's Natural Asphalt Sand Surfaced Roofing 
anee Companies and business men gen : leated Dandie, . wes 00 The best and most ser. 
orally. 90k marker and paper clip. ~ , ag = cone eran utics and elec- ae aommes viceable prepared roofing 
joes not mutilate the paper. Can ca c eatment, tL. LL . on the market. It is dur- 
ly. In boxes of 100 for Bie. ? | Electromagnet, D. L. Lindquist.......... The Franklin Model Sho ® able, fire-proof, and does 
‘o be bad of Pf Goekpallers, stationers | Elevator and dump, J. W. King.........- 7 Experimental work for inventors; Op. not require painting. 
ona notion dealers, or by mal! on receipt Elevator bin, J. A. Jamieson..........++++ thing i tal f ingle piece to a Comes ready to lay ia 
of price. Sample card, uy mail, free. Man- End gate fastener, D. EB. Leonard .......... 740,205 ning 3m mete: trom 8 ange plece rolls containing 108 sq. ft. 
x RECON, ene ay complete working model. Apparatus for al i 
Pin Con. Y, Comieildara ayy. Engine starting mechanism, explosive, C. colleges. Exhibition models. Introduc- | Warren Chemical & Mfg. Co., 18 Batt Pl., New Y: 
tar Oo ox 121, Bloomfield, N. mal Cook " bea Se 744,857 tion samples of patented articles, Spe 9. 2s attery o Wow ork 
4 sngine support ng rame, ‘pump ng, B. T. cial tools for making metal novelties. The Laroest Exclusive 
w Adams shabaladnhensederesocenss tae Inventions perfected. Drawings and de-| ,)™“/47"U os 
on ie t Engraving, N. 8. Ametutz ... signs —— que rom inventors’ ideas. Coe Engine Dealer 
Eraser, H. B. Tooker vows end for circular 9. . 
ycie Mo or'| > Ome FRANKLIN 
Evaporator, H. J. Lyman etedel Se PARSELL & WEED, ENCINES 
PATENTE Excavator, BE. J. Beard .. ae of 129-131 West t Street t, New Yor! of al! makes and sizes. Station- 
Range of Speed. m0 to 2,000 Revo-| Exercising machine, F. H. Chiada. 7 Be mcmama sll ot Sist Street, } ee setae ant Bonn ie 
hutions. Explosive engine, H. Schniein .. ert es. gines. pellers. Always 
4H. P.. Auto. or parine, ” [pe Explosive engine, B. Harris ...... . 745,055 PE ready for immediate shipment, 
8 a Se Auee. of Nerme ue a Extension bit or drilling tool, D. L. Ladding- F LES C 0 Fen save you i per =. a on 
eoate ton .. ‘ sos cocccccccees SOMGED _ wd — 
best should address “tr ~ Automobile castings for sale. 
- Extension table, A. M. Petersen ........... 745,115 RD MOGEY 
CUSHMAN MOTOR ©0.,) Fan, automatic, W. H. Vanfossen .......... = ; A. H. MeDONALD, 
Linceln, Nebraska. Faucet, A. R. Stone 45,0 88 W .RandolphSt. Chic cago tl ml 








Feed water purity ing apparatus,  botler, y 2 
Sault . ee 

Feeder, boiler, W. Herrington 

Felly retainer, Wagner & Barnes 

Fenee machine, wire, W. N. Parrish 


88u USE USE ‘GRINDSTONES P 


{f so we can supmy. you. Ali, sizes 
mounted and unmounted. always 
kept in stock, 


SaNKEE SOTORS 


ito 6H. P., $80 te $220 





WORK SHOPS — 


of Woed and Metal Work with- 










out steam power, equip with Fence post, J. D. Paldi ...... ci secee H , 
—— a = , i ave more good points, fewer specialtyof 
BARNES’ FOOT POWER bevy ee ‘= Rye “pti ' hearing, parts and require less atten- cial purposes. Ask for cataloque 
MACHINERY __-ca. BB, Ws. GQRMR. cocccessscuagueasé 7 = in operation than any The CLEVELAND STONE CO, 
allow lower bids on jobs, and give File and file case, B. B. ‘Jepson Soceccees other. \ . . “ 
greater profit on the work, Machines Filter press, A. a eae pte Launches, Valves, Speciaities. - 2d Floor. Wilshire. Cloveland, 0. 
pent on trial if desired. Catalog Free. Filtering apparatus, W. Kathol ...... . a icine m - 
W. F & JOHN BARNES CO Fire alarm system, A. J. Woodworth C. L. Barker, Norwalk, ct ARMATURE WINDING, RIGHT AND 
taal | te! Fire escape, M. C. Johnston ..... “: ' ’ Left Handed.—An important paper for all amateurs. 17 
1980 Hort. .~ ‘ a uu. hood escape, F. Biethemn ....+..++. illustrations. SCIENTIFIC AMERICAN SUPPLEMI NT, 
: No. 1139. price 10 cents. For sale by Munn & Co. and 


Fish hook, W. EB. Koch : p dein gta 

Fish hook attaching device, C. A. Abbath.. 

A Desirable Holiday Gift. Fish hook, weedless, J. N. Miller .. . 
DRAPER'’S Fish or minnow trap, E. B. Cahoon.... 

Fishing hook or bait guide, H. R Stewart. . 

Recording Thermometer Flashlight apparatus for photographic pur- 

Traces automatically a correct and| _ poses, J. F. Guimaraes ...-......---+++ 
continuous record in ink of the tem-| Floral design frame, folding, P. Raysik 

perature ona pradested weekly chart.| Fluid pressure mechanism, J. P. Coleman.. : 
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TOOLS AS A TOPIC all newsdealers. Send for cataloc ue. 
must be interesting to every bandi- 
craftsman. ‘There is a mine of infor- 
mation in 

Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 


PALMER 


MARINE and STATIONARY 


MOTORS 
















Standardized and fully guaranteed.| Fluid pressure regulator, J. Hancock...... fusely illustrated. Sent by mail f 
Fluids, electrical method of dispersing, J. y i 
THE ORAPER UE. CO. PGE cred dcusnre<caces mapiseat ts 745,276 | # conte PNTGOMERY "x * 2 and 4 CYCLE 
Front wi. New York! riy paper holder, sticky, A. Katzke .... 744,866] 105 Fulton BL, New York City. are no experiment, as they 
Makers of aim Instruments. Food products, preparing, J. P. Roche .... vesere paca are in successtul operation 
: crepemasee, ©. 4 by — : pesbocase yy Hs For PIPE- THREADING in an panes ce the wood. 
ad PLACDNG , rire. LAS FOR Fumigating candle, BE. Kimmich .......... 744,766 - or CUT . Send for Catalogue. 
> ng are en in f i} ce, ‘ 7 » SS «+» 744,064 there is no machine on the m IN that can com 
Cre 239. SD ’rice fh conts each. For sale Nreone - Lm gg OE D D & J. : ; pare for ease of eperation end execilonse of work PAL ae 7 an. 
by Munn ac Ly and all newsdealers ns eR once anaes 744,902 with FORBES PATENT DIE STOCK New York Office, 136 Liberty St. 





Furnace for heating asphalt, ete ,» A. Montu- Vise is self-centering and dies are adjust 










if you “you want t the best CHUCKS, buy Westcott’ ‘ pet ° ° eccescesccese able to any variation of the fittings. Parts Price 
Little Giant Double Gri Furrow opener, disk, W. Bills ............. can be dupieat dst slight cost when worn 
Driil Chucks, Little Gian out. Will thread and cut up to 12 in. pipe. | $15. 





Galvanic battery, D. L. Winters .......... 
Gas burner, J. Hutchinson eee 

Gas engine, C. W. Tremain ee eed 
Gas generator, acetylene, CC. A. Butler.... 
Gas heater, J. H. Brownlee 7 


ATALOGUE FREE, 


MACHINE No. 90. CURTIS & CURTIS CO.. 
Range \-2 in. R.. aL 6 Garden 8t., Bridgeport, Conn. 





IGNITERS 































Cb s,Scroll Gas heater cr stove, H. Maytrott ........ 7 Our » s a 
Sombination Gas or oil engine, A. G. Melhuish ........ Specialty : for Basins. | 7 Will 
Lathe Chucks, Geared Gas producer, J. R. George ........++ eee anve their cost ms any times 
CGunbination Lathe Chucks, Plain Universal Lathe | Gate, V. R. Duvall .......0cccececcceeens 7 Knock- over in one yea 
br 5, ut Chuck ¢ Lath a | anens. Pn a aa Glove, g .. BRIE cbc vec acedeccosccoccecce Down rite for c a ulars. 
pepece c © } ow » A. |} Glove, F Busby ...ceceees eoccccecees 4 . 
aa i Be . rotten, Trench, Spanish or German. | Golf club, W Desa Boats of any The Carlisle ¢ & Finch Ce.. 
L) Hiner Prise at COLUMBIA’ ExPostTion, 18. | Governor, R. Harris ........---..--. description SE, Clifton Ave., Cincinnati 
Governor, centrifugal separator, H. F. - AMERICAN BOAT & MACHINE ©oo., 
MAXIMUM POWER MINIMUM DG Ra ss Sere epereereeer ree 7 ROW, SAIL AND PLEASURE BOATS, 
f you use a pump for/ Grain binder, Cc. & Straughn teeeeees eee Marine Station. ST. LOUIS, MO. 
beer ar acid [8 Grain drill, D. B. Salteman ........-+- Wie RE at HALF MANUF ACTURERS’ PRICES : 
petro a, ere G l 2. 3 ‘ 7 coecese S wd eo 
mash, tanner’s liquor, | Grater, rotary veaetable HH. Lyon ARMSTRONG’ 'S No.0 THREADING MACHINE Shipped with privilege of examination. Send for Cat 
Syn | = Pp. Grinding mill, J. Q. Adams .......... ad Can be attached to bench or post. Typewriter Emporium. 20s LaSalle St., Chicago 
a tooth to a the ™iGun firing device, breech-loading, V. C. Destened . for {threading the - 
Taske 745,301 smaller sizes of pipe, iron or 7 T' y ‘ 7 
theen ROTARY PUMP Same teaee attachment, adjustable, B. Litt ‘se brass, also bolts. Has two speeds, EVOLUTION OF THE AMERICAN Li» 
ye does the most work at mann tk ’ 745.209 one for pipe % to 1 inch; the | Comotive.—By Herbert T. Walker. A valuable series 
the least expense. Simply — i. MeOlinchie 744 4 other for pipe 14 to 2 inches, | bY 4 me mber of the National Railway Museum Commit- 
constructed. Can be run at and strap, nehle 644,970 inclusive. e ses the regular | tee. The locomotive from 1825 to date is described and 
any desired « Perfect-| Handie fastening for traveling bags, cases, rmstrong adjustable dies. Oth- iltustrated by careful drawings, great attention being 
durable. All parte ae pt we Needs no ete., W. 8. Maxwell .... oe 745,286 er attractive features. Send for | #'¥e" to historical accuracy. 21 illustrations. SCIEN- 
workman atalogue free.| Harness box loop, B. F. Shepherd -«+ 744,809 he Armstrong | T!¥'C AMERICAN SUPPLEMENTS 1112, 1113. 1114 
TA R PuMmP co. 3 We Wells : ote Bullale. W.Y., U.S.A.] Harrow, A. Broomfield ............ 744,715 . Cos, 1389 Centre Street, | Price 10 cents each. For sale by Munn & Co. and all 
~| Harvester, FB. J. Case ..... ‘ ‘ 744,956 New York. Bridgeport, Conn. newsdealers. ee 
IN DUCTION Harvester, corn, D. Binns . . 745,091 - —— . “ 
Harvester, cotton, I. Po asesue tote HOW TG MAKE AN ELECTRICAL 
Hatchet, haminer ind nati extenctor, com. | Furnace for Amateur’s Use.—The utilization of 110 voit ILLS al LL MATERIA ; 
Col LS for experi- eis + Rammer, Be nail extractor, 7 : electric circuits for small furnace work. By N. Monroe fc ‘ 
ned, ©. R. Saunders teeeeee Hopkins. This valuable article is accompanied by de- | OUR BUSINESS IS TO MAKE 


tailed working drawings on a large scale, and the fur- MACHINERY FOR GRINDING 
nace can be made by any amateur who is versed in the VRAIN, CRUSHING ROCKS ANO 
use of tools. This article is contained in ScLENTIFIC PULVERIZING ALL HARD $U8 
AMERICAN SUPPLEMENT, No. 118°. Price 10 cents. STANCE _ ve 4AND E rv 
For sale by Mo & Co., ® Broadway, New York City, KINDS OF MATER AL 5 FROM at 
00! r 4 . 4 : ve 
or by any bookseller or newsdeale TON-SEED 10 ROOTS AND HERB 


ARTESIAN |*4pee Syme youn 
CESS. 1F YOU WANT 

b.9 ANY KIND OF A 
Wolls, Oil and Gas Weiis drilled Me ont OR GRINDIN 
by contract toany depth from 0 come Pe: HINE. ¢ E TO 


Hay or stock rack, F. Goodsell 

Flay rake, horse, H. Lingelbech 

Heating system, A. D. Hill : ° 
Hinge, barrel cover, R. H. Fesperman 
Hinge, sofa-bed, T. G. Weyer ..........+. 
Hoof protector, 0. J. Ohlaon : éua 


ments in X rays and 
other electrical work. 
GF Catalogue Pree. 

&. 8. RITCHIE & SONS Broonuwe, Mass | Horn, collapsible, L. de Vineau 








Hose pipe coupling, Noble & Wigton 
Hot air heater, T. B. Jackson ...... 4,700 

The Right Kind Hot water and hot air furnace, combined, 
J. Ziegler .. 7 
of a MOTOR Hydrocarbon burner, A. G Porter. 


land or water. Doubie Cylinder| Ingot mold, T. E. Rees 
otor Lg ag —— Cvia. Insect destroyer, J. F. Butz : 
and um Crank! Insect destroying device, F Huncker ... 745,016 
Seif Onna. RY Steel = Instep supporter, L Dulligan = 
Fo: batt. Can fur-| tnsuiated joint, G. A. Weber .. 
rall joint, G A 









} tad tot. 3 vieo manutac- ND YOU ‘W 
ure and furnish everything re- ’ a A . 
quired to dill and complete a GET THE BES T 
same. Portable Horse Power 
end Mounted coom snr tins . H US ONre 
achines for to ‘eet. | Hj bts YCE AND yn 
and Muffler. Cut on application, | Lnsulated Write us stating exactly what ‘Nv 


“Zz handie connectio ; “ i , ed d a f ill 

BUFFALO, ENGINE 00. rae pStke qanccties, ¢. = ¢ os o| / trated catalogue, Address PR OUT, WALDRON & CO 
aanae c ENGINEERING AND SUPPLY ‘ f 

a e (Continued on page 417.) 136 LIBERTY STREET. New Yors, U.8. 4 co, ATA vo4) MUNCY. Pa 
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Internal combustion engine, G, Erikson.,.. 745,008 
Intestinal skins, apparatus for dressing, C. 

F. 4 Bitterling «..6-odsscabes Meeses 744,712 
Jar opening or closing gr ip, J. Koebler .. 745,200 
Journal box guard, W. F. Bossert ........ 744,896 
Label retainer for salve boxes, ointment 

boxes, etc., OC. A. Myers .......ccees 745,227 
Lace machine, 8. G. Lewis ........ _ses+ 745,206 
Lacing, temporary + ae Driscoll & Wash- 





The Youth’s Companion 





744,729 











burn «..-+++s Pereeriee errr eee terre 
¢ d ironi “poard, co \bination ste , 

Maa oe si bre mr eaege Meal THE BEST CHRISTMAS GIFT FOR $1.75 

amp % chmen combination, J. 4 i * 126, 

amy anes cc", ON SEE CHRISTMAS OFFER BELOW 220 

ak Mere a, i Wabtdeg nL 7 

Lamp socket incande scent, G, eePeecbetss THE CONTENTS OF THE 52 ISSUES OF THE 1904 VOLUME 

Lantern, signal, F. W. Dressel....745,164, 745, 165 WILL INCLUDE 

Te de has Seeeeeneeerieeeee 

LR te Himes 86 748,302 10 ag py — Pon in- 250 fret nad by the Best of 


like 






Lens for spectacles or the 
Schneider os 

Letter opener, H. C. Z nke 

Level, plumb, W. B Bri ndshs 





: 744,982 
745,000 





SPECIAL ARTICLES Men and SHORT NOTES on Current Even 
5 Women famous nevny walk of life. 1 000 in Science and Natural History. " 









Lifting jack, Bolin & Goff .....ceeeeeecees 
Lifting jack, T. Hz LIM PCON  .sseceseeeenenes 745 TIMELY Eait ial Ses .on Impers ‘ 
Lightning errestes o B. Nicholas 2 ikGhes 20 and Domestic Questions. BRIGHT ANECDOTES, Bits of Hu 
Limb, artific al, J F OWT . vcedccaccoeses 7 

tte dese, We. Whee 2. ae ANNOUNCEMENT FOR 1904 AND SAMPLE COPIES OF THE PAPER FRER. 

Line holder, J ‘ . ne ates dro 0'aord Ge 

Liquid ster, O EBB occccccsccseccses 

Liquid eoasenee, centrifvgal, G. Rennerfelt 7 CHRISTMAS PRESENT COUPON. 


If you cut out and send this slip or the name of this publication at once, with 
name and address and $1.75, we will send 
Gift i Ail the issues of The ae arog for the remaining weeks of 
1903, including the beautiful Holiday Nura ders; 


Liquids by solvents, extracting matter from, 
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Scales 


Sewing Machines, Bicycies, Tools, etc. Save 
Money. Lists Free. CHICAGO SCAL ® Co., Chicago, Il 
u. S. A. 
===) Niokel-piated 
SPOOR 5 Inches 





direct or chai: 
We make a specialty of replacing . 
| 








Long 
Guaranteed Pat’d 
Will stop the 
most vicious 
dog (or man 
without perma- 


nent injury. 
Neaid, °No. cartridges 





Fires and rech 
Loads from any 


ae tired. Over 10 shots in one joadine. : 
Valuable to ae rolieta, unescorted ladies, cashiers, 
homes, ls for 50c. Good margin to the trade. 





PARKER, STEARNS & SUTTON, paste South St., NewYork 














AN ENEMY 
TO 
GREASE DI 


On Your Hands 


Gre-Solvent 


Takes off everything but the skin, and 
leaves that smooth and white. 
BOXES, 10¢. and 25ec. 
“MILES ANEAD OF 804P. Sample sent FREE 
|S A UTILITY CO., 227 Greenwich St., New York City 









-|MARINE ENGINES 


1% to 40 H. P. 


1,2, 3and4 
Cytinder 


Launches 
17 to & feet 


Send for 
new catalog 


GRAND RAPIDS ¢ 





g48 ENGINE * VAONT 00, 
Rapids, M 






















MICROSCOPES 


pee. Our instruments 


for ever. a 
1 the best abetasies 
Catal 


are found in 
of the country. 


Projection Apparatus 


for scientific work. Superior in accuracy and convenience. 


Bausch @ . besten, N. Qptical Co., 
NEW YORE STON 











emcaso 

















PATENT AERIAL 


IRE ROPE TRAMWAY 


For oo, of rete Coal, Dirt, Timber, etc. 


A. LESCHEN & SONS ROPE COMPANY. 


92 Centre Street, New York 
E. Lake Street, Chicago 
Rialto enemies cor. New 


2 — ——. 
<a 






ySafe. Loads A Tatonte Auvomatically, 
= A of Maintenance Low. ( a paotty Largest Obtainable. 
Home 2 Omen, 920-922 North 


First Street, St. Louis, Mo, 
atv: N. Y. 1717-28 Arapahoe S8t., Depver, Colo, 


cdiemery & Mission Streets, San Francisco, Cal, 








The Light Running YOST is easy to operate. 


Its Beautiful Work is easy to read. 
Our Unusual Catalogue is easy to understand, 


Why not send for the UNUSUAL CATALOGUB 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


YOST WRITING MACHINE CO., 246 B’way, New York. 








A 
a" Ss 


these bea.uti- 
enuine )Dia- 
mon an fine 

Pearis, in solid gold, 
hand-made mountings 
will be sent direct trom 
our factory on ar m of 
price, or C. O. su 





re 
safe delivery. Your money 
back without a question 
are net wholly 





logue shows eeesunie of if. plowgraphs of the 
newest and finest goods. # REK—send for it 
to-day and eave — on your Christmas 
shopping. largest concern in the 

business and one of the o test — Established 184. 
We refer to the Commercial N al Bank of ( . Capital. 
$2, 000 000,00, sane s &C 
Diamonds, Watches, Jewelry, Sterling 


1 <P ‘Stewart Ba 
Silver, Cut Glass, Novelties, etc. Us. 


Chicago, N1., 











‘HO ROLOGI CAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 
Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL in AMERICA 


We teach Watch Work, Sg , Ea 
graving, Clock Work, 
reasonable. Board an Yel near 


school at moderate rates. 
Send for Catalog of Information, 


STEREOPTICONS 


Moving Picture Machines, 
Wareend wewill L youhow 
to give entertainments that 














Means New Life to the Scalp. 
The Evans Veousn C ‘ap gives the sealp a 
thoroegh massage and encoutages a free | 
and healthful cir lation without rubv.ng 
and without the use of drugs or irritants. 
| | It will stop hair from falling out and re- 
store « = rmal growth where live follicles 





exist. The © “p is used about ten minutes 
twice a day and its effects are pleasant from 
the very beginning. We will refund your 


money in full if results are not satisfactory 
after a thirty days’ use. Call on or address 
EVANS VACUUM CAP CO, 
Sr. Lou Ovrice, Fullerton Building. 
w Yorx Orvice, 1300 Broadway. 
NOTE — those who fas it pe. . to call at our offices we w 
give a sufficient number of demonstrations free to satisfy them as to the 
merit of this appliance. 








Our New American Gun 
dust in— 

ee 50.060 Sree Loaders 

poy ADF ~~ eee 

New York 


Send 2c. stamp for eatalogny 
H. & D. FOLSOM ARMS CO. - -- - ~- 





Sd nem I 


ANTA CLAUS will get 
around more quickly this 
year, as he has adopted the 
“Stevens-Duryea” auto- 
mobile to speed him safely on 
his way. More than ever will 
St. Nick be welcomed, because 
he is loaded down with Stevens 
Rifles, Pistols, and Shot 
Guns for the youths of the 
land. Give your boy that 
“Stevens” he has been wish- 
ing for so long, and make this 
Xmas time a memorable one 
forhim. “Stevens” means 
Safety, Accuracy and Re- 
liability to the highest de 
gree attainable, and makes 
Men out of Boys. 








Our line is a large and varied one comprising 


RIFLES, 

Ask your dealer and insist on the 

“Stevens.” If you cannot obtain them, 

let us know, and we =. ~y direct, ex- 

press pre aid, upon receipt of price. 

can be done!”—that new and attractive 0 
your luck these long winter evenings. aRarees “Prrasie 
our puasle is yours. 


925 Main Street, 





PISTOLS, SHOTGUNS 


J. STEVENS as 6, TOOL. 


Don’t fail to send for illustrated 
catalog It isa book of ready reference 
indispensable to all Shooters, and should 
be in the hands of every one interested in 
this grand sport. Mailed free on request. 

ours, put will keep you quessing until you solve it. 
Department,” sending two 2-cent stamps, and 


co., 
Chicopee Falls, Mass. 














- 
GASOLINE 


1908 catalog ready. 


CHARTER GAS 
ENGINE CO. 
Box 148, 


CHARTER 
ENGIN 





Sterling, I. 





To Owners of Gasoline Engl 
Automobiles, Launches, Ete 


™ Auto-Sparker 


does away entirely with all starting and 
running batteries, their anno: and 
e No belt—no swite! 0 bat 
te ‘an be attached to any ‘cagine 
pow using batteries. Fully guaranteed; 
write for descriptive catalog. 


Motsinger Device Mfg. Co., 
14 Main 8t., Pendleton, Ind, 













4s 
LADIES WATCH 
GUN METAL 
Heart, Square Octagon or Round Cases. 
SILVER 
Open Face or Hunting Cases, all designs. 
GOLD FILLED CASES 
In all styies, Plain & Decorated Enamels in Colors 
SOLID GOLD CASES 
Open Face or Hunting, Plain or Engraved. 
Catal. yues and Booklets sent Free on Request. 
7 All our manufactures are fully guaranteed 
For Sale ty all Jewelers. 
The name New England is on every watch. 


THE NEW ENGLAND WATCH CO. 
Makers of the Watch Complete 
NEW YORK: CHICAGV: 
37 & 89 Maiden Lane 131-137 Wabash Avenue 
SAN FRANCISCO. Claus Spreckels Building 
LONDON: 7 Snow Hill 
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PUBLISHED BY. MUNN AND Co, New York 
CoprriguT, | 903 ByY,MUNN AND Co. 


PRICE 10 CENTS 
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is the only motor vehicle which combines the convenience and ease of operation 
of the light Runabout with the reliability of motor power and strength of con- 
struction found in the heaviest types of autemobiles. 

While the price is only $650.00, it is sold on its merits, not for its cheapness. 









_ “Sate 


a 








¢ 
nf Remember these Points in Selecting an Automobile 
0 


G ‘he Oldsmobile is free from the annoying vibration seen in most machines. Watch the Oldsmobile go, and see how smooth it runs and how free it 
is from jar or vibration 
The Oldsmobile is built with the smallest number of parts, which makes for strength and simplicity, and reduces repairs toa minimum. All parts 
are accessible, and the whole mechanism is so simple that it is a favorite everywhere with women and children. 
The graceful lines of the Oldsmobile show both beauty and strength. It isa machine to be proud of, both for its appearance and its performance. 
Mr, 1.. L.. Whitman recently completed, in an Oldsmobile, the longest automobile trip ever made in the United States, Immediately after finishing 
his famous run from San Francis *ortland. Me., he entered his machine in the endurance contest from New York to Pittsburg, via Buffalo 
‘4 and Cleveland, His was one of the few mac hines to arrive on time, although his way was blocked by flooded areas and seemingly impassable 
mud-holes without number, This trip was made with a regular stock machine—not one built for the occasion, 


** The Oldsmobile is Built to Run, AND DOES IT.” 


THE OLDSMOBILE LIGHT DELIVERY WAGON 


is now on view at all our selling agencies. It embraces the mechanical features that have made the Oldsmobile the Standard Runabout of the world, 





has carrying space of one cubic yard, and will carry up to 500 pounds. 
It is rapid, prompt and economical, and will deliver three times as much goods in a given time as a horse-drawn vehicle can. 


“IT DELIVERS THE GOODS.” 


LIST OF AGENTS 





Albany, N. ¥ . Auto, Storage & ‘Tregias C 0. | Denver, Colo, . ‘ 0, BE. Hannan | Los Angeles i. ‘al. ° e Oldemsopiie C ompany | Portiand, Ore . ° . Merrill Cycle Co 
Alpena, Mich. . C. F. Steele | Detroit, Mich . Olasmobite C ‘ompan Louisville, P ‘ ‘ cliffle & Co. | Poug hkeepsie, N.Y.’ . ‘John Van Benschoten 
Atianta, Ga . Oldsmobile © M.. pany Erie, Pa . . acob Roth seme, Wenn ‘ . w hite ‘* Williams | Raleigh, N. e - Raleigh Lron Works (0. 
Battie Creek, Mich ; ° . preph Ax almer Grand Rapids, Mich e Adame & Hart t| M Milwaukee, Wis. ° Oden om pany | Rochester. N: Y 2 é Rochester Auto. Co. 
Binghamton, N. Y a RK. W. Whipple | Greenville, S.C. . ° * Bates Tanoabill Co, Gionend otis, Minn. . e on F. Chase & (0, | Saginaw, Mich. . ® 6 A. W. Norris 
Boston, Masa. . ° Oldsmobile ompany | Harrisbu Pa . Kline Cycle & Auto. Co. | Muncy, be Worthington | San Frane anso, Cal. P ° * Pioneer Auto. Co 
Buffalo, N. Y . ° . Jaynes Auto. Co Houston, tex. Hawkins Auto. & Gas Engine Co. Nashville. ‘Tenn. e ° Jobin W. Chester Co. Savannah, e lr. A. irysoa 
Charleston, 8. ( . Army Cycle Co. | Indianapolis. ind. . ‘ Fisher Auto. (o, | Newark, s Autovehicle Co, South Me —_ aber, L.= Mc sIntyre & DeLon« 
Chariotte, N. ¢ ° , 0, L. Barringer | Jackson, Mich. ‘ ° Lockwood Brothers } New Orleans, La ° ° . Abbott Cycle Co. St. Louis, Mo. . Mississippi Valley Auto. ('o 
Chicago, Ll Oldsmobile ©. mpany | Jacksonville, Fla. . ° . F. EK. Gilbert | New G3 ‘ tty N.Y. Oldsmobile Company | Syracuse, N. Y . Syracuse Auto. (0 
Cleveland, 0. Ohio Oldsmobile Company | Kansas City, Mo - « E.P. Moriarty & Co. | Omaha, N * * Olds Gas Engine Works | Texarkana, Ark. T exarkana Auto.& Repair.Co 
Colombia, §. C J. B. Richard |, Knoxville, Tenn ‘ ‘ Rodgers & Co. P hiladelphin, Pa. . Oldsmobile Company | Tue —- Ariz. e Ronstadt 
Dallas, Tex : Lipscomb & Garrett | Lansing, Mich ° . W. K. Prudden & Co, | Pittsburg, Pa ° “ . Banker Brothers | Utica, N. Y. “a. H. Childs & Co. 
Davenport, lowa Mason's Carriage Works | Little Rock, Ark. . ° . Arkansas Auto. Co. | Plainfield, N a . F. L. OC, Martin Auto. Co. | W souinaton, D.C. National Capital Autu. Co. 


LIST OF FOREIGN AGENTS ° 











Argentine Republic, Ramon Camano & Co. Buenos Ayres ; France . « Bukene Merville . Paris | New Zealand - » W_A. Ryan & Co., Ltd. . Auckland 

Australia: ‘ Germany Geperal-Vertrieb von Me ‘tor- Russia e ° “ . Geo. Zemliczka & b Oo. . ° Moscow 

New South Wales, Knowles Auto.& PowerCo.,Ltd., Sydney | (except C ologne fabrzeugen ° . . Berlin Russia . . . Jobn Platts &Co. . Odessa 

Victoria " ° » Hall & Warden . ° Melbourne | Germany (Cologne) . L. Welter & Co é ‘ Cologne Russia ‘ ’ > Be --s nameny & Co. ° ‘st Petersburg 

9 pensiand . . Jas. Smith & Gone ° . Brisbane | Gt. Britain & Lre jolene rt & Letts, Ltd ‘ . London Russia . . ° Tadeusz Kowalski i A Trylski, Warsaw 

‘ outh Australia . Dunean & Fraee . Adelaide | Hawaii P  & Halstead . ° . Honolulu South Africa . . White, Ryan & Co. . Cape Town 

Weat Austrailia . Am. Motor Car & v ehic leO o. Perth Holland ° . . Rinsho &Co. . e e Rotterdam South Africa She rriff, Swingley & Co., Johannesburg, T rans. 

, Austria " e » LT. Biseh : Vienna | Italy . ° e ° . Victor Crotant . Turim Switzerland . . Automobile-Fabrik Orion A.-G., Zurich 

a? Belgiam re , Maurice Evenpoel & Co. . Brussels | Japan . : } Abenbdeim Rri Yokohama | Tasmania . A. G. Webster & Son _ Hobart 

r Onmeg@a . «+ -« Hyslop Brothers Toronto | Mexico . . . . Oldsmobile Co i Mobiler & General Export Agents N. Y. Export & Emaport ¢ ©o., New York 

A Denmark . . T.T. Nielsen & Co. . «. Copenhagen DeGress) . Mexico City Vm. E. Peck & Co., New York 
vd 


For complete information about the Oldsmobile line, see any of our selling agents listed above, or write direct to Dept. 21. 










OLDS MOTOR WORKS, DETROIT, UV. S. A. 


Member of the Association of Licensed Automobile Manufacturers. 








